a 


1 1  ALFRED  M.HELLMKiV  |  \^ 


ZlSZi^ 


<^A^;'\i/  '^^'U/'^/ W\^T!7W^  ^4^\y  .^ 


.^-..-K^-^ 


fitP 


P* 


^^•;^^\# 


^^ 


OBSTETEIC  MEDICINE  MD  SUEGEEY 

A'OL.  II. 


Digitized  by  tine  Internet  Arciiive 

in  2010  witii  funding  from 

Open  Knowledge  Commons 


http://www.archive.org/details/systemofobstetri02barn 


A    SYSTEM 

OF 

OBSTETEIC  MEDICINE  MD  SURGERY 

THEOKETICAE^  AJ^GJ^CAL 
FOB    THE    STUDENT    AND    PRACTITIONER 


BY 


EGBERT  BAENES,   M.D. 

COXSULTIXG  OBSTETRIC  PHYSICIAX  TO  ST  GEORGE'S  HOSPITAL  :  CONSULTING  PHYSICIAN 
TO  THE  CHELSEA  HOSPriAL  FOE  WOJIEK  :  ETC. 


FANCOUET   BAENES,   M.D. 

OBSTETRIC  PHYSICIAN  TO  THE  GREAT  NORTHERN  CENTRAL  HOSPITAL  :  PHYSICIAN  TO 

THE  ROYAL  MATERNITY  CHARITY,  THE  BRITISH  LYING-IN  HOSPITAL 

AND  THE  CHEI£EA  HOSPITAL  FOE  WOMEN 


YOL  11. 


.  K^^- 

^^^ 
^^^%^ 


DON  i-*>^^  <^i> 


LONDON  X--   -<^*y?     <^ 
SMITH,    ELDER,    &   CO.,    15    WATERLOO    PLACE 

1885 


{All    rights    reserved] 


5c. 


,S.3 


CONTENTS 


OF 


THE     SECOND     VOLUME. 


CHAPTER  ]. 


Cause  of  laboiir  . 

Factors  of  labour 

Process  of  parturition 

Uterine  contractions     . 

The  rupture  of  the  membranes 

The  "  sliow,"  or  escape  of  blood- 
streaked  mucus 

The  expansion  of  the  vagina, 
perinaium,  and  vulva 

The  placental  stage  of  labour 

Duration  of  labour 

Influence  of  station  in  life,  race, 


LABOUR. 

PAGK 

2 

PAGE 

and  climate,  on  the  duration  of 

4 

labour       .         .         .         .   ■      .     27 

5 

Influence  of  labour  on  the  ma- 

11 

ternal  functions                  .         .     27 

10 

Modified  foetal  funciions  in  la- 

bour           29 

21 

Management  of  simple  labour     .     30 

Care  of  the  perinseum          .         .     32 

21 

The  cord 34 

25 

The  third  stage    .         .         .         .35 

26 

Management  of  the  third  stage 

of  labour           .         .         ,         .36 

CHAPTER   II. 

THE   PUERPERAL   PROCESS,  OR  THE   NATURAL    HISTORY  OF   CHILDBED. 


The  general  phenomena 

55 

^Modifications  of  respiration 

75 

The  local  phenomena  . 

55 

Variations     of     temperature    in 

The  involution  process 

58 

childbed 

7"i 

The  state   of   the   neck   of    the 

-Modifications  of  the  urinary  se- 

uterus after  labour  . 

04 

cretion      .         , 

76 

The   conditions   that   favour   in- 

The secretion  of  milk 

7S 

volution    

67 

What  to  observe  in  the  puei-pera 

The  lochia 

6e 

and  her  child    .... 

S3 

Modifications    of    the    principal 

The  care  of  the  woman  recently 

functions  during  puerpery 

72 

delivered           .... 

86 

The  pulse 

73 

The  binder  ..... 

87 

Cardiac   murmurs   in   the   puer- 

peral state        .... 

75 

VI 


CONTENTS  OF 


CHAPTER   III. 


THE    NEW-BORN    INFANT. 


Changes  on  transition  from  intra- 
uterine to  extra-uterine  life     .     89 

Asphyxia 89 

Obliteration     of    the    umbilical 

vessels 89 

Obliteration    of    the   ductus   ar- 
teriosus      91 

The  pulse  in  the  new-born  chilrl     92 
The  blood   of  the  new-born  in- 
fant  93 

Respiration  .         .         ,         .94 

The  temperature  .         .         .95 

Digestion      .....     95 
The  evacuations  .        .         .         .97 
The  urine     .         .         .         .         .99 
ModiJ5cations  of  the  skin  in  the 
new-born  ....  101 


The  lacteal  secretion  in  the  new- 
born   102' 

Increase  of  weight       .         .         .103 
Care  of  the  new-born  child          .  105 
Causes   and  prevention  of   oph- 
thalmia      107 

Milk,  as  affected  by  the  food  and 

medicines  taken  by  the  mother  109 
The  choice  of  a  wet-nurse  .  .  109 
Substitutes  for  breast-milk  .  110 

Asphyxia  neo-natorum         .         .  Ill 
What  constitutes  live  birtli  .  112 

Treatment  of  asphyxia        .         .  114 
The  couveuse        .         .         .         .120 

Atelectasis 120 

Athrepsia 122 

Hasmorrha^es  of  new-born  .         .123 


CHAPTER  IV. 


THE   FACTORS   OF   LABOUR. 


Presentations,  natural  or  preter- 
natural    .....  124 
Diagnosis   of  presentations   and 

positions  .  .  .  .  .125 
The  foetus  in  its  obstetric  rela- 
tions .....  125 
The  structure  of  the  foetal  skull  125 
The  diameters  and  circumfer- 
ences of  the  head  .  .  .128 
The  dimensions   and  weight  of 

the  child  .         .         .         .131 

The  plastic  phenomena  of  labour  139 
Deformations  of  the  f(ctus  pro- 
duced during  labour  .         .  139 
The  mechanism  of  labour    .         .  143 
Obliquities  of  the  f octal  head       .  14G 
Planes  of   the  uterus  as  factors 
in  the  position  and  course  of 
the  fuital  head           .         .         .  148 
Presentation    of    cephalic   extre- 
mity         .         .         .         .         .151 

The  face 153 

The  pelvic  extremity,  the  breech  154 


Knee  presentation 

The  trunk 

Complicated  presentations  . 

Mechanism  of  labour  in  head- 
first presentations     . 

Mechanism  of  face  presentations 

Presentations  of  the  pelvic  ex- 
tremity    .         .         .         .         . 

Abdomino-anterior  jiositions 

Management  of  ordinary  breech 
labour        

Jlechanism  of  laboiu-  in  oblique 
presentations 

The  powers  of  nature  in  un- 
favourable positions  of  the 
f(ctus 

Spontaneous  vcrsitm     . 

Version  by  the  head     . 

Spontaneous  expulsion  or  evolu- 
tion .... 

Complicated  presentations 

Twins  .... 

Triplets 


15(> 
156 

157 

160 
174 

187 
191 

194 

201 


208 
209 
211 

215 
224 
225 
229 


THE  SECOND   VOLUME. 


Vll 


CHAPTER   Y. 

ACCIDENTS   DURING    AND    FOLLOWING    UPON    LABOUR. 


PAGK 

Hccmorrhage        ....  230 
HiEmorrhages  of  gestation  .         .  231 
The  hasmorrhages  of  early  gesta- 
tion   232 

The  hiTsmorrhages    of    advanced 
gestation  . '       .         .         .         .  235 

Accidental 239 

Placenta  prajvia   ....  243 
Description   of   the  varieties  of 

placenta  prtevia  .  .  .  251 
Theories  of  the  source  of  the  blood  257 
Course  and  symptoms  of  placenta 

prfevia 261 

The  treatment      ....  268 
Series   of   physiological  proposi- 
tions   276 


Series  of  therapeutical  proposi- 
tions ..... 

Post-partum  ha;morrhages   . 

The  immediate  causes 

The  symptoms,  diagnosis,  and 
prognosis  of  hajmoiThagc  from 
the  uterus         .... 

The  treatment      .... 

Transfusion  .... 

Secondary  puerperal  haemor- 
rhages      ..... 

The  management  of  secondary 
hsemorrhage  depending  upon 
constitutional  or  remote  causes 

The  consequences  of  haemorrhage 


277 
278 
280 


284 
291 
290 

299 


304 
309 


CHAPTER  VI. 

ACCIDENTS    DURING    AND    AFTER    LABOUR — continued. 


Rupture  of  the  uterus 

313 

Traumatic  injuries  inflicted  from 

The  influence  of  disease  as  a  fac- 

without     

338 

tor    

318 

Wounds  of  the  perinseum     . 

340 

Fatty  degeneration 

318 

Symptoms,  course,  and  diagnosis 

341 

Cancerous  degeneration 

320 

Laparotomy          .         .         .         . 

347 

Ergot  

322 

Porro's  operation .         .         .         . 

348 

Deformed  pelves 

324 

Injuries  of  the  pelvic  joints,  liga- 

Laceration or  rupture  from  ob- 

ments, and  other  structures 

353 

struction  to  labour   . 

325 

Injuries  of  the  bladder 

354 

The  mechanism  or  process  of  rup- 

Inversion of  the  uterus,  acute  and 

ture           

325 

chronic     .         .         .         .         . 

356 

Circular  laceration  of  uterus 

328 

Frequency    

357 

Avulsion 

331 

Causes  

35J> 

Entire   separation   by   sphacelus 

The  symptoms  and  diagnosis  of 

completed  after  labour     . 

331 

recent  inversion 

363 

Lacerations  of  the  vagina   . 

335 

Course,  terminations,  prognosis  . 

366 

Rupture  of  the  perinajum     . 

336 

Treatment 

368 

Retained  placenta 

371 

vm 


CONTENTS   OF 


CHAPTER   VII. 

ox  SUDDEX  AND  QUICK  DEATH  IX  GESTATIOX,  LABOUR,  AXD 
PUERPERY. 


Classification  of  the  causes  of 
sodden  death    .... 

Thrombosis 

Sudden  death  during  labour 

Cerebral  apoplexy 

Entrj^  of  air  into  the  veins  and 
heart         

Tetanus        

Sudden  death  in  puerpery   . 

Ileus 


Remanent    lesions   and   diseases 

37i 

from  gestation  and  labour 

.384 

376 

Physiological  exaggerations 

385 

.377 

Neuroses       .         .         .         .         . 

380 

378 

Pathological  diatheses  and  organic 

lesions 

390 

378 

Traumatic  injuries 

391 

381 

Evidences  of   past  gestation,  of 

381 

nulliparity,  and  of  virginity — 

3^3 

In  the  living        .         .         .         . 

303 

In  the  dead 

394 

Milk  disorders 
Galactorrhoea 
Mastitis 
Hyperlactation 


CHAPTER   YIII. 

ACCIDEXTS    OF    LACTATIOX. 

.  397  Abscess  of  breast 

.  397  De^Dressed  nipples 

.  309  Fissures  or  cracks 

.  400  ,   Abscess 


401 
402 
402 
407 


CHAPTER  IX. 


THE   PUERPERAL    FEVERS. 


Theories  of  the  puerperal  fevers  . 

General  idea  of,  definition   . 

Forms  of      ....         . 

Traumatic  fever  .... 

Septicasmic  fever 

The  surgical  fever 

^licrobes      .  '      . 

Pelvic  cellulitis,  peritonitis,  sal- 
pingitis, colpitis 

Symptoms  and  course  . 

Salpingitis  jiuerperalis 

Phlegmasia  dolens,  throujbotic 
puerperal  fever 

Clinical  liistorj-  of  thrombotic 
excretory  fever 

Arterial  thrombosis 

Pulmonary  thrombosis  or  embolia 

Putrid  infection   .... 

Physometra,  or  tympanites  uteri . 

Course,  characters,  and  diagnosis 
of  pelvic  inflammation 

Pelvic  abscess      .... 


410 

Peritonitis 457 

412 

Colpitis  puerperalis,  or  vaginitis  461 

415 

Metro-peritonitis          .         .         .  463 

419 

Ophthalmia 464 

421 

Miliary  ijuei-peral  fever        .         .  465 

423 

Hidrosis       .         .         .         .         .  465 

425 

The  zymotics  in  puerpene    .         .  466 

Modes  of  infection       .         .        .  471 

427 

The  question  of  epidemic  puer- 

429 

peral  fever        .         .         .         .475 

432 

InHuence  of  puerperal  fever  upon 

new-born  infants      .         .         .  470 

433 

Patliologicid  anatomy  .         .        .  481 

Symptomatology.         .         .         .  486 

435 

Prophylaxis 480 

441 

Antiseptic  midwiferj'  .         .         .  490 

445 

Antiseptic  midwiferj-  in  lying-in 

451 

hospitals 406 

4.53 

Puerpery  in  hospitals  .         .         .  407 

Treatment 40S 

154 

Summary   of    the   discussion    of 

455 

puerperal  fevers        .         .         .  501 

THE  SECOND  VOLUME. 


CHAPTER   X. 

THE   ARMAMENTARIUM   OBSTETRICIUM. 


Barnes's  hydrostatic  bags 

The  forceps 

The  perforator     . 

The  basilyst 

Tamier's  basiotribe 


I'AOE 

PAGK 

.  509 

Tlie  cephalotribe 

.    519 

.  olO 

Braun's  decapitator     . 

.  520 

.  515 

Dessaigne's  embryotorae 

.  520 

.  516 

ilateria  medica 

.  521 

.  516 

CHAPTER  XI. 


The  signs  of  dystocia  . 

The  causes  of  dystocia 

Oxytocics     .... 

Artificial  dilatation 

Incisions      .... 

Perinjeal  obstruction    . 

The  tumours  that  interfere  with 
the  course  of  laboiir 

Summary  of  the  rules  of  manage- 
ment of  labour  complicated 
with  tumours  , 

Prolapsus  uteri    . 


DYSTOCIA. 

523 

Two-horned  uterus 

551 

524 

Dystocia  from  faults  in  tlio 

bony 

527 

canal 

553 

529 

Rickety  pelvis 

555 

531 

Kyphotic  pelvis  . 

565 

533 

Osteomalacic  pelvis     . 

567 

Spondylolisthesis 

571 

535 

Pelvis  oblique  ovata     . 

573 

Pelvic  tumours 

575 

Dystocia  from  the  foetus 

577 

547 

Clinical  classification  of  cau 

ses  of 

549 

dystocia   . 

578 

CHAPTER  XII. 

FORCEPS. 


Instniments         ....  583 
Powers  of  instruments         .         .  585 

Use  of 587 

Indications   for  the   use   of  the 

forceps 588 

The  operation      ....  591 


Occipito-posterior  positions  .  601 
The  forceps  in  face  presentations  603 
Pendulous  belly  ....  605 
After- coming  head  .  .  .  609 
Dangers  to  mother  and  child 
from  use  of  forceps  .         .         .611 


CHAPTER  XIII. 


VERSION    OR    TURNING. 


History 

.  615 

Head-locking 

.  633 

Artificial  cephalic  version 

.  616 

Nuchal  displacement  of  arm        .  635 

Prolapse  of  funis . 

.  619 

Monsters 

.  637 

Difficult  breech  labours 

.  623 

Hernia 

.  639 

Twin  labour 

.  628 

Podalic  bi-polar  turning 

.  610 

Difficult  twin  labours  . 

.  629 

The  operation 

.  641 

Twins  .... 

.  631 

Liberation  of  arms 

.  649 

CONTENTS  OF  THE  SECOND  VOLUME. 


PAGE 

Extraction  of  head       .         .         .  65o 

Turning  when  uterus  is  con- 
tracted     .....  655 

What  part  of  the  child  shall  we 
seize  ? 657 

Abdomino-anterior  position         .  650 


Fcetus  impacted  ... 

Decapitation 

Turning  in  contracted  pelvis 

The   indications   for  the   opera 

tion  .... 

Dangers       .... 


FAOE 

663 
665 
671 

675 
.  67» 


CHAPTER  XIY. 

EMBEYOTOMY. 


The  motive  of  the  operation  .  680 
Dystocia  from  pelvic  distortion  .  681 
The  operation  ....  683 
Author's  operation       .         .         .687 


The  cephalotribe 
Cephalotripsy 
Lamination . 


68& 
691 

6y» 


CHAPTER  XV. 

CESARIAN   SECTION. 


Occasions  for 
The  operations     . 
Removal  of  the  placenta 
The  closure  of  the  wound 


699 
701 

704 
705 


Porro's  operation 
Laparo-  elytrotomy 
Sigaultian  operation 
Ethical  questions 


706 
707 
711 
730 


CHAPTER  XVI. 

PREMATURE   INDUCTION   OF   LABOUR. 


Definitions 
Various  methods  , 
Operations  . 
By  dilatation 


713 

715 
717 
719 


Indications  for     . 
Proceedings  for    . 
Prognosis 
Ethical  questions 


721 
723 
729 
730 


INDEX 


733 


LIST    OF   ILLUSTBATIONS. 


PIG.  PAG  E 

1.  Showing  the  two  Valves  which  successively  oppose  the  advance  of  the 

Head 23 

2.  Showing  the  Lower  or  Perinieal  Valve 24 

3.  Representing  first  stage  of  separation  of  Placenta       .         .         .         .40 

4.  Second  stage  of  detachment  of  Placenta 40 

5.  Detachment  of  Placenta  edgewise 41 

6.  Detachment  of  Placenta  edgewise       . 41 

7.  Manual  removal  of  Placenta .     47 

8.  Dessaigne's  insufflator  .         .         .         .         .         .         .         .         .116 

9.  Sutures  on  foetal  Head 126 

10.  Head  in  profile .         .127 

11.  Base  of  Skull 128 

12.  Longitudinal  diameters  of  foetal  Head        ......  129 

13  and  14.  Outlines  and  diameters  of  the  foetal  Head       .         .         .         .130 

15.  Base  of  the  fcetal  Skull 131 

16.  The  longitude  of  the  foetal  Skull 132 

17.  Head  moulded  in  labour      . 132 

18.  Axes  and  curves  of  the  Uterus  and  Pelvis   ......  144 

19.  Dorso-anterior  presentation  of  the  Breech 155 

20.  Diagnosis  of  Breech  presentation 158 

21.  Diagnosis  of  Shoulder  presentation  by  palpation        .         .         .         .160 

22.  First  position  of  foetal  Head .         .162 

23.  Second  position  of  foetal  Head     ........  166 

24.  Vertex  in  left  oblique  diameter,  occipito-anterior        ....  168 

25.  Vertex  in  right  oblique  diameter,  occipito-posterior    ....  169 

26.  Vertex  in  left  oblique  diameter,  occipito-posterior       .         .         .         .171 

27.  Mento-posterior  Face  presentation 176 

28.  Eotation  forwards  of  the  chin 1 77 

29.  Passage  of  the  Head  in  Face  presentation  ....         .         .  178 

30.  Mento-posterior  Face  presentation  engaged  in  Pelvis  .         .         .         .  1 79 

31.  Dorso-anterior  position  of  Breech .  188 

32.  Abdomino-anterior  position  of  Breech 189 

33.  Dorso-anterior  position  of  Breech  near  outlet      .         .         .         .         .  1 90 

34.  Showing  second  stage  in  production  of  Shoulder  presentation     .         .  210 

35.  Further  stage  in  production  of  Shoulder  presentation        .         .         .  210 

36.  Acute  flexion  of  Head  upon  Trunk      .......  212 

37.  Arm  presentation 214 

38.  Evolution  in  progress 217 


xu 


LIST   OF   ILLl'STKATIOXS. 


yiii. 

39.  Chiara's  frozen  section  of  evolution  in  progress  . 

40.  Process  of  spontaneous  evolution         .... 

41.  Showing  one  disposition  of  twins        .... 

42.  Diagram  illustrating  theor}'-  of  placenta  prajvia  . 

43.  Maternal  aspect  of  a  placenta  pra^via 

44.  Foetal  aspect  of  the  same  placenta      .... 
4.5.  Sphygmogram  in  post-partum  haemorrhage 

46.  Showing  thinning  of  the  lower  segment  of  the  Uterus 

47.  Transverse  or  semicircular  grinding  througli  of  the  Uterus 

48.  Annular  separation  of  the  cervix  uteri 

49.  Showing  three  degrees  of  inversion     .... 

50.  Inversion  of  the  Uterus 

51.  A  nearly  complete  inversion  of  the  Uterus  in  recent  state 

52.  Thrombosis  of  the  saphena  vein  .... 

53.  Autocthonous  and  prolonged  thrombi 

54.  Emboha  of  the  pulmonary  artery         .... 

55.  Barnes's  hydrostatic  bags  and  sjTinge 

56.  Aveling's  forceps 

57.  Tarnier's  forceps 

58.  Levret's  forceps  to  illustrate  axis-traction   . 

59.  Tarnier's  perforator 

6C.  Simpson's  basilyst 

61.  Tarnier's  basiotribe 

62.  Tarnier's  basiotribe 

63.  Fancom-t  Barnes's  cephalotribe 

64.  Braun's  decapitator 

65.  Dessaigne's  embryotome       ...... 

66.  Dessaigne's  embryotome 

67.  Showing  application  of  water  dilator  to  dilate  Cervix 

68.  Showing  mode  of  dilating  Cervix  by  incision 

69.  Labour  with  hypertrophic  elongation  of  the  Cervix    . 

70.  Representing  gestation  in  uterus  bicornis   . 

71.  Relative  shapes  and  dimensions  of  normal  and  rickety  I'e 

72.  Rickety  Pelvis 

73.  Comparison  of  the  curves  in  normal  and  rachitic  Pelvis 

74.  Kyphotic  Pelvis  ........ 

75.  Comparative  outlines  of  standard  and  kyplu>tic  Pelves 

76.  Osteomalacic  Pelvis 

77.  Comparative  outlines  of  standard  and  osteomalacic  I'elvcs 

78.  Comparative  views  of  normal,  osteomalacic,  and  rickety  I'l 

79.  Spondylolisthetic  Pelvis 

80.  Obli(iuely  distorted  Pelvis 

81.  First  stage  of  introduction  of  first  blade  of  Torceps    . 

82.  Second  stage  of  introduction  of  tirst  blade 

83.  Introduction  of  the  tirst  or  left  l)la(le 

84.  Showing  last  .stage  of  introduction  of  lirst  bladi- 

85.  Introduction  of  tlie  second  blade         .... 

86.  Traction  .-it  brim 

87.  Extraction  by  forceps,  cliiii  under  I'ubi^s 

88.  Brow  presentation 

89.  Showing  mode  of  dealing  witli  overhanging  Uterus  . 


Ivi.s 


LIS'l'   OF   ILLUSTKATIONS. 


XIU 


UO.  Showing  forceps  iipplicd  to  afti'icoming'  Head 

91.  Reposition  of  prolapsed  Funis  .   . 

92.  Turning 

93.  Delivery  of  Breech  by  drawing  down  one  foot 

94.  How  to  seize  a  Foot     ..... 

95.  Showing  the  wedge  decomposed  when  one  Leg  is  brought  down 

96.  Showing  how  to  deliver  Urcech,  legs  extended,  by  passing  a  ti 

round  the  Thighs       ........ 

97.  Head-locking  in  twin  labour        ...... 

98.  Head-locking,  both  presenting  Head  first    .... 

99.  Nuchal  displacement  of  the  Arm         ..... 

100.  Represents  first  stage  of  bi-polar  podalic  turning 

101.  Represents  the  second  stage  of  the  first  act 

102.  Represents  completion  of  tliird  act  of  turning   . 

103.  Represents  the  mode  of  liberating  the  sacral  or  hinder  Arm 
lot.  Represents  the  liberation  of  the  pubic  Arm 

105.  Represents  a  mode  of  liberating  the  Arms 

106.  Represents  the  manual  extraction  of  the  Head  . 

107.  Showing  a  right  dorso-anterior  position       .... 

108.  Showing  version  under  the  principle  of  seizing  the  further  Knee 

109.  Turning  in  abdomino-anterior  position 

1 10.  Showing  direction  of  traction  in  turning  and  incomplete  turning- 
Ill.  How  bi-polar  force  is  applied  in  turning    . 

112.  Bi-polar  method  of  lifting  an  impacted  Shoulder  from  the  brim 

113.  First  stage  of  decapitation 

114.  Second  stage  of  delivery  after  decapitation 

115.  Extraction  of  Head  delayed  in  contracted  brim 

116.  Extraction  by  Barnes's  cranioclast 

117.  Extraction  by  Barnes's  cranioclast 

118.  Fancourt  Barnes's  cephalotribe  applied 

119.  Robert  Barnes's  operation  by  the  ecraseur  . 


ipe 


PAGE 
,    610 

.  622 
.  624 
.  625 
.  626 
.  627 

629 
632 
634 
635 


.  615 
.  646 
.  647 
.  650 
.  651 
.  652 
.  653 
.  656 
.  658 
.  659 
.  660 
.  661 
.  662 
.  666 
.  667 
.  676 
.  686 
.  688 
.  689 
.  694 


CHAPTEE  I. 

LABOUE. 

THE     PROCESS    OF     PARTURITION :     EXTRUSION     OF     THE     FOETUS  ; 
EXTRUSION   OF   THE    PLACENTA. 

Labours  are  divided  into — 1.  Spontaneous;  2.  Artificial. 
Other  divisions  are  stated :  we  think  this  is  the  most  simple 
and  comprehensive,  but  subdivisions  are  necessary. 

1.  Spontaneous  labours  are  those  which  are  terminated  by 
the  natural  forces.  They  are  easy  or  projoitious,  falling  under 
the  head  of  Eutocia — sv,  well,  tokos,  a  labour ;  or  laborious  and 
difficult,  falling  under  Dystocia — Sucr-,  bad,  tokos,  labour. 

2.  Artificial  labours  are  those  in  which  recourse  is  had 
to  art.  The  artificial  labours  thus  all  fall  under  the  head  of 
Dystocia. 

Again,  labours  may  take  place  at  term,  that  is,  at  the  end 
of  ten  lunar  months  ;  or  prematurely,  that  is,  at  any  time  after 
the  foetus  has  attained  viability.  In  the  latter  case  the  labour 
may  be  either  spontaneous  or  artificial. 

What  is  the  natural  term  of  gestation  f  This  question  has 
been  discussed  rather  than  decided  when  studying  the  question 
of  the  Duration  of  Gestation  (see  vol.  i.,  p.  306). 

What  is  the  Cause  of  Labour  ? 

A  problem  full  of  interest :  many  solutions,  each  perhaps 
containing  a  part  of  the  truth,  have  been  put  forth.  We  might 
ask  the  cognate  question  :  Why  does  the  rij)e  apple  fall  to  the 
ground  ?  It  looks  like  begging  the  question  to  answer  :  It  falls 
because  it  is  ripe.  The  explanation  of  many  of  the  phenomena 
of  Nature  is  scarcely  more  satisfactory.  We  may  trace  more  or 
less  completely  the  sequence  of  natural  phenomena  without 
being  able  to  fathom  final  causes.     Labour  may  be  regarded  as 
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an  ultimate  fact,  the  expression  of  a  law,  some  of  the  moving 
factors  of  which  are  unknown  to  us.  We  may,  however,  use- 
fully state  what  is  known  or  reasonably  conjectured. 

The  causes  of  labour  are  efficient  and  deter mi/iing. 

The  efficient  causes.  It  was  at  one  time  thought  that,  like 
the  escape  of  a  bird  from  its  shell,  the  exit  of  the  child  from 
its  mother's  womb  was  partly  effected  by  its  own  exertions. 
It  is  only  necessary  to  recall  the  fact  that  a  dead  child  may  be 
expelled  from  the  womb.  That  life  in  the  child  favours  easy 
labour,  and  that  a  dead  child  may  impede  labour,  is  true. 
"When  the  child  is  living,  its  movements  excite  the  healthy 
action  of  the  uterus,  and  the  uterus  responds  more  readily  to 
the  natural  excitation,  because  it  and  the  nervous  and  vascular 
systems  are  in  the  fulness  of  physiological  tension  and  activity. 
On  the  other  hand,  when  the  foetus  has  been  dead  some  time, 
the  nervous  and  vascular  supply  in  the  uterus  and  the  centric 
irritability  are  diminished,  and  the  inert  mass  of  the  foetus  is 
incapable  of  giving  the  healthy  stimulus  to  contraction.  The 
loss  of  tonicity  of  the  foet\is  permits  it  to  be  rolled  up  into  a 
ball,  so  that  the  pressure  is  not  brought  to  bear  eflfectively 
upon  the  two  points  of  chief  irritability,  the  fundus  and  the 
cervix.  Thus  a  dead  foetus  may  be  a  cause  of  dystocia ;  but  it 
does  not  follow  that  a  live  child  is  an  eflScient  cause  of  labour. 

The  real  efficient  causes  of  labour  are — 1.  The  contractions 
of  the  uterus  ;  2.  The  contractions  of  the  abdominal  muscles. 

Now  what  are  the  determining  causes :  those  which  pro- 
voke the  uterus  to  contract  to  expel  its  contents  ? 

A.  Causes  proceeding  from  the  foetus.  Towards  the  end  of 
gestation  its  movements  are  more  active,  and  then  act  upon  an 
organ  whose  irritability  is  intensified.  The  fojtus  has  a  share 
in  the  provocation  of  labour. 

B.  Causes  jrroceeding  from  modifications  of  the  ovum. 
Druitt,  J.  Y.  Simpson,  Schra?der,  and  others  contended  that 
towards  term  a  partial  detachment  of  the  ovum  took  place  as 
the  consequence  of  fatty  degeneration  of  the  decidual  element 
of  the  membranes.  We  cannot  assent  to  this,  because  we  doubt 
the  fact  of  the  precedent  detachment,  and  the  postulated  fatty 
degeneration.  This  subject  has  been  discussed  under  the 
Diseases  of  the  Placenta  (see  vol.  i.,  p.  549).  In  tliis  view  we  are 
supported  by  Langhans,  Dohrn,  de  Sinety,  and  Leopold.     This 
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last  author,  however,  advances  a  new  hypothesis.'  He  says 
the  decidua  reflexa  and  the  serotina,  and  even  the  decidua  vera, 
become  thinner  and  thinner  towards  the  end  of  gestation.  He 
confirms  Friedlander  in  the  proposition  that  there  is  a  constant 
and  normal  spontaneous  formation  at  the  end  of  gestation  of 
venous  thromboses  in  the  muscular  wall  of  the  uterus  near  the 
serotina  and  in  the  serotina  itself.  These  thromboses  obstruct 
the  veins  affected ;  hence  collateral  hypersemia  and  stasis  of 
the  maternal  blood  returning  from  the  placenta.  Leopold  then 
asks  if  this  is  not  one  of  the  causes  of  labour,  since  Brown- 
Sequard  showed  that  the  irritability  of  the  uterus  increases 
■constantly  with  the  advance  of  pregnancy,  so  that  at  last  the 
presence  of  carbonic  acid,  a  strong  excitant  of  contraction,  in 
the  maternal  blood  would  suffice  to  provoke  labour. 

C.  Determining  causes  proceeding  from  the  Tnaternal 
organism.  Scanzoni  affirms  that  from  the  eighth  month  the 
uterus  is  developed  by  distension,  and  no  longer  by  hypertrophy. 
This  stretching  would  in  the  end  so  irritate  the  organ,  that  it 
would  contract  upon  the  ovum  to  expel  it.  He  agrees  with 
Tyler-Smith,  who  argued  that  ovarian  nisus  at  the  tenth  month 
determined  an  increased  afflux  of  blood  to  the  uterus,  and  thus 
provoked  labour. 

Brown-Sequard  insisted  upon  the  great  increase  of  develop- 
ment of  the  venous  system  towards  the  end  of  gestation,  thus 
bringing  a  larger  volume  of  carbonic  acid  into  contact  with  the 
irritable  muscle. 

Eecent  observations  upon  the  behaviour  of  the  neck  of  the 
uterus  in  gestation,  to  which  we  have  already  referred  (see  vol.  i., 
chap,  vii.),  suggest  another  theory.  We  have  seen  that  the 
neck  of  the  uterus  softens  from  below  upwards  ;  (2)  that  pain- 
less contractions  of  the  uterus  are  going  on  throughout  gesta- 
tion ;  and  (3)  that  during  the  last  fortnight  of  gestation  the 
softening  of  the  cervix  having  invaded  the  whole  structure,  the 
OS  internum  opens  to  increase  the  capacity  of  the  uterus.  Now 
it  is  argued  that  so  long  as  the  softening  is  limited  to  the 
lower  part  of  the  cervix,  the  draggings  of  the  uterine  muscle 
have  no  effect  in  opening  the  inner  os,  and  thus  of  bringing 
the  ovum  into  contact  with  the  lower  part  of  the  cervix ;  but 
that  when  the  softening  has  invaded  the  whole  cervix,  then  the 

'  Die  Uterusscldeimhaut  icdhrend  der  Sclucangerschaft,  &c. 
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uterine  contractions  act  effectively,  open  the  os  internum,  and 
thus  bring  the  ovum  into  contact  with  the  lower  zone  of  the 
cervical  canal.  This  provokes  active  contraction,  and  labour  is 
determined.  This  is  the  view  taken  by  Stoltz  and  Bandl.  It 
recalls  the  hypothesis  set  forth  by  Power  (1819),  and  since 
taken  up  by  Dubois  and  Depaul.  These  authors  contend  for 
complete  analogy  between  the  expulsion  of  the  product  of  con- 
ception and  the  excretion  of  urine  and  fasces.  The  structure  may 
be  compared  to  that  of  the  bladder  and  rectum.  All,  in  fact, 
are  composed  of  a  dilatable  reservoir,  and  an  irritable  sphincter 
composed  of  circular  fibres.  When  the  contents  of  the  cavity 
come  to  press  upon  the  sphincter,  reflex  contractions  are  ex- 
cited. But  the  direct  irritation  of  the  sphincter  is  not  enough 
to  bring  these  contractions  into  play.  The  distension  of  the 
reservoir  itself  and  the  resulting  dragging  of  the  muscular 
fibres  concur  in  producing  them. 

It  appears  to  us  that  the  arguments  advanced  by  Tyler- 
Smith  are  too  strong  to  be  set  aside.  The  great  law  of  Perio- 
dicity which  rules  menstruation  is  never  suspended.  We  have 
already  compared  menstruation  with  labour.  Eegarding  labour 
as  the  equivalent  of  menstruation,  or  its  substitute,  we  should 
naturally  expect  it  to  take  place  at  what  would  be  a  menstrual 
epoch.  Calculation  proves  this  to  be  true  in  a  great  number 
of  instances.  We  see  the  same  periodical  ovarian  influence  at 
work  in  determining  abortion  and  premature  labour. 

We  should  then  sum  up  the  determining  causes  of  labour 
in  a  group  of  factors,  acting  synergetically,  or  in  necessary  con- 
nection of  sequence,  as  follows  :  Maturity  of  the  ovum  ;  changes 
going  on  in  the  placental  tissues  ;  thrombosis  in  the  nuiscular 
wall  of  the  uterus  ;  accumulation  of  carbonic  acid  in  the  blood 
supplying  the  uterus ;  softening  of  the  cervix,  ending  in 
pressure  of  the  ovum  upon  the  lower  segment  of  the  uterus 
and  cervix;  growth  of  muscular  tissues  of  the  uterus  and 
increase  of  uterine  and  centric  irritnliility  ;  stretching  of  the 
uterine  muscle  ;  and  lastly,  ovarian  irritation,  which,  returning 
at  the  epoch  of  highest  tension,  causes  the  final  explosion  of 
nervous  force,  the  effect  of  wliicli  is  labour. 

There  are  three  factors  in  Labour  : — 1.  The  body  to  be  ex- 
pelled ;  2.  The  expelling  force ;  3.  The  resisting  force.  A.  E. 
Simpson  describes  these  alliteratively  as — 1.  The  passenger  ; 
2.  The  power ;  3.  The  passages. 


PKOCESS  OF  LABOUE. 


The  Process  of  Parturition. 


The  term  of  gestation  completed,  certain  phenomena 
announce  the  advent  of  labour.  In  many  women  labour  sets 
in  suddenly.  In  others,  perhaps  the  greatest  number,  espe- 
cially of  primiparse,  certain  'precursory  or  ^premonitory  signs, 
subjective  and  objective,  are  observed  :  1.  The  first  in  order  of 
these  is  the  sinking  of  the  fundus  of  the  uterus,  which  takes 
place  from  eight  to  fifteen  days  before  labour.  Upon  this, 
some  women  experience  great,  almost  sudden  relief:  digestion 
is  more  easy,  breathing  is  freer,  movements  are  brisker. 
Others  are  differently  affected :  they  are  less  disposed  to  exer- 
tion, and  feel  a  sense  of  weight  in  the  lower  abdomen,  on  the 
rectum  and  bladder,  attended  by  tenesmus,  diarrhoea,  and 
frequent  micturition ;  2.  The  venous  circulation  of  the  lower 
limbs  and  genitals  is  more  embarrassed ;  the  vulva  swells. 
3.  Slimy  discharge,  yellowish  or  white,  flows  from  the  vagina. 
This  mucus  is  sometimes  streaked  with  blood,  due  to  the 
■detachment  of  the  caduca  or  chorion  from  the  lower  segment 
of  the  uterus.  This  appearance,  or  '  show^  as  it  is  called,  is  a 
common  indication  of  labour  being  at  hand.  4.  At  the  same 
timej  the  latent  contractions,  which  have  attended  the  whole 
course  of  gestation,  become  more  frequent,  stronger,  and  the 
woman  experiences  a  sense  of  constriction,  of  tightening  in  the 
lower  abdomen  and  loins.  These  constrictions  sometimes 
become  painful  several  days  before  labour.  Premonitory  pains 
may  come  on  in  paroxysms,  lasting  an  hour  or  more,  exciting 
false  alarm  and  untimely  calls  upon  the  doctor. 

At  last  parturition  declares  itself,  and  we  observe  a  series 
of  physiological  phenomena.  These  are  Jive.  (1)  The  con- 
tractions of  the  uterus  and  abdominal  muscles  ;  (2)  the  dila- 
tation of  the  OS  uteri  ;  (3)  the  formation  of  the  bag  of 
membranes  and  its  rupture ;  (4)  the  escape  of  blood-streaked 
mucus ;  (5)  the  dilatation  of  the  vagina,  perinseum,  and  vulva. 
These  phenomena  do  not  occur  in  an  isolated  manner.  They 
form  two  groups,  which  answer  to  two  distinct  periods  of  labour. 
The  Jlrst  period  begins  with  labour  and  lasts  until  the  os 
uteri  is  fully  dilated ;  this  is  the  period  of  dilatation.     The 
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second  ■period  begins  at  the  end  of  the  first  and  ends  with  the 
extrusion  of  the  foetus  ;  this  is  the  jjeriod  of  expulsion.  The 
Uiird  ^period  is  marked  by  the  extrusion  of  the  placenta ; 
this  is  the  placental  pjeriod. 

1.  The  uterine  contractions.  During  gestation  the  con- 
tractions are  feeble  and  painless.  They  become  energetic  and 
painful  at  the  time  of  labour.  Contraction  is  a  strictly  physio- 
logical act,  and  is  not  normally  attended  by  j)ain.  Pain  is 
the  consequence  and  expression  of  resistance.  As  in  defecation 
and  micturition,  if  the  expulsive  effort  and  the  resistance  are 
accurately  adjusted,  and  if  the  structures  of  the  contracting 
organ  and  of  the  sphincteric  orifices  are  healthy,  the  function 
is  performed  without  pain.  In  some  typical  women  labour  is 
actually  carried  through  without  pain.  Some  describe  the 
process  as  no  worse  than  ordinary  defecation ;  others  have 
actually  been  delivered  during  sleep. 

It  is  important  to  bear  this  in  mind,  for  although  pain  is 
the  ordinary  lot,  and  is  often  an  important  physiological  factor, 
as  Marshall  Hall  and  Tyler-Smith  explained,  it  is  in  its 
essence  pathological.  And  in  this  fact  lies  the  justification  of 
the  use  of  anaesthetics.  It  is  by  a  metonym,  then,  that,  con- 
founding cause  and  effect,  we  sjDeak  '  of  piains^  when  we  mean 
expulsive  contractions.  Pain  depends  mainly  upon  two  con- 
ditions— First,  the  susceptibility  of  the  subject ;  secondly,  the 
state  of  the  expelling  and  resisting  structures.  If  these 
structures  are  hypersemic,  inflamed,  the  seat  of  morbid  action 
or  deposit,  or  are  unusually  rigid,  then  pain  is  proportionally 
developed. 

The  contraction  is  revealed  by  other  signs  than  by  the 
subjective  one  of  pain.  When  the  contraction  occurs,  if  we 
place  the  hand  upon  the  anterior  surface  of  the  abdomen,  the 
uterus  is  felt  to  harden.  This  hardening  is  felt  some  time 
before  the  pain  declares  itself,  and  often  one  may  thus  announce 
to  the  woman  that  a  pain  is  coming  on  before  she  is  conscious 
of  it ;  and  when  the  sense  of  pain  has  gone,  the  uterus  still 
remains  hard  for  a  little  while.  Again,  we  realise  the  existence 
of  contraction  by  vaginal  touch  ;  thus  we  find  that  the  os  uteri 
is  more  rigid  during  the  contraction  ;  that  at  the  moment  of 
contraction  the  bag  of  waters  is  distended  and  starts  through 
the  OS  ;  and  if  the  membranes  are  ruptured,  there  flows  at  the 
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commencement  of  the  contraction  a  small  quantity  of  liquor 
amnii. 

Under  the  influence  of  the  contraction  the  uterus  chanrjea 
situation  and  shape.  Usually  inclined  to  the  right,  it  comes 
nearer  to  the  median  line,  whilst  the  fundus  and  anterior  wall 
are  carried  forward  against  the  abdominal  wall  which  is  raised 
up  by  it.  When  the  abdominal  muscles  come  into  play,  the 
fundus  uteri  is  carried  back  against  the  spine.  This  result  has 
been  directly  verified  on  mammifera  by  vivisection  ;  it  is  due 
partly  to  the  contraction  of  the  broad  ligaments  and  especially 
of  the  round  ligaments.  The  muscularity  of  these  ligaments, 
demonstrated  by  Kainey,  has  been  proved  to  increase  at  the 
menstrual  epochs  and  during  gestation. 

The  shape  of  the  uterus  is  changed.  Under  concentric 
contraction  it  would  become  spherical  but  for  the  resistance  of 
the  fcetal  ovoid.  Thus,  when  the  fcetus  loses  its  resistance 
under  decomposition,  it  becomes  compressed  into  a  ball  under 
the  uterine  contractions,  and  the  uterus  is  spherical.  But  under 
normal  conditions  the  form  assumed  is  cyKndrical.  The  antero- 
posterior diameter  is  elongated,  the  transverse  diameter  is 
contracted ;  the  longitudinal  diameter  ought  to  be  lessened 
also,  but  by  virtue  of  a  force  which  Schatz  calls  the  force  of 
restitution  of  for^m^  it  elongates.  In  fact,  the  uterine  pressure, 
determined  by  the  contraction,  causes  the  fcetus,  curved  on  its 
anterior  plane,  to  straighten  itself,  and  thus  to  increase  the 
height  of  the  foetal  ovoid.  This  reacts  upon  the  walls  of  the 
uterus ;  on  one  side  it  pushes  back  the  fundus  of  the  uterus, 
which  presents  during  the  contraction  an  arch  corresponding 
to  the  breech  of  the  foetus ;  on  the  other  side  it  rests  by  its 
inferior  pole,  that  is  by  its  head,  upon  the  lower  segment  of 
the  uterus.  At  the  end  of  labour  the  foetus  maintains  this 
new  erect  attitude,  even  during  the  intervals  of  contractions. 
Thus,  according  to  Braune,  at  the  beginning  of  labom*  the 
length  of  the  uterus  is  about  26  cm.,  increasing  by  6  cm.,  or 
nearly  2*40  in.,  beyond  its  length  before  the  onset  of  labour 
and  the  beginning  of  the  period  of  expulsion.  Hence,  during 
labour,  the  shape  assumed  by  the  uterus  is  cylindrical,  not 
spherical. 

In  ordinary  labour  the  contractions  are  general,  not  partial 
They  embrace  the  whole  organ.      But  they  are  not  ah  initio 
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general ;  they  invade  the  different  regions  of  the  uterus  suc- 
cessively, that  is,  in  .peristaltic  order,  as  Tyler-Smith  con- 
tended, spreading  from  above  downwards,  or,  in  some  cases, 
anti-peristaltic,  spreadiag  from  below  upwards,  as  Kehrer 
described.     The  movements  are  rhythmical. 

The  uterine  contractions  are  involuntary.  The  parturient 
woman  cannot  produce  them,  suspend  them,  accelerate  or 
retard  them.  Moral  emotions,  however,  influence  them.  Fear 
retards,  confidence  restores  them. 

An  essential  character  of  uterine  contractions  is  their  in- 
terniittence.  They  return  at  nearly  regular  intervals  if  ob- 
served during  the  like  stage  of  labour.  But  the  intervals 
which  separate  two  consecutive  contractions  are  of  very  different 
duration  at  the  different  stages  of  labour.  At  first  the  in- 
tervals average  about  twenty  minutes ;  during  the  dilatation 
stage  they  return  every  ten  minutes,  and  even  towards  the  end 
every  five  minutes ;  and  during  the  expulsive  stage  every  two 
or  three  minutes.  But  there  are  great  variations.  Sometimes 
the  contractions  are  suspended,  or  accelerated,  or  slowed  with- 
out ascertainable  cause.  Sometimes  it  seems  as  if  the  tired 
uterus  took  rest,  and  then  acted  again  with  vigour.  Inter- 
mittence  is  the  general  law  which  governs  the  contractions  of 
all  the  muscles  of  the  body.  Like  the  heart,  the  uterus  is  sub- 
ject to  this  law. 

The  duration  of  the  contraction  is  variable  in  all  the 
stages.  Generally  it  is  shorter  at  the  outset  than  at  the  end. 
At  first  it  lasts  thirty  seconds,  then  rises  to  sixty  seconds,  it 
rarely  exceeds  one  hundred  seconds. 

In  some  abnormal  cases  the  contractions  become  continuous 
and  tetanic. 

What  is  the  intensity  of  the  contractions  ?  It  varies  at 
the  different  stages.  It  is  greater  during  the  stage  of  ex- 
pulsion, and  at  the  end  of  the  stage  of  dilatation,  than  at  the 
beginning  of  this  stage.  As  a  general  rule  tlie  contractions 
are  stronger  as  the  labour  advances,  unless  they  remit,  in 
consequence  of  the  exhaustion  of  the  uterus.  But  then  the 
labour  is  pathological  and  uterine  inertia  ensues.  Intensity 
and  frequency  of  contractions  mostly  go  together.  The  closer 
the  contractions  follow  each  other,  the  greater  is  their  in- 
tensity. 
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The  contractions  follow  in  pairs,  that  is,  a  strong  contraction 
is  followed  by  a  feeble  one.  The  intensity  varies  during  the 
same  contraction.  There  is  a  stage  of  increase,  a  stage  of 
maximum,  and  a  stage  of  decrease.  The  three  stages  of  a  con- 
traction constitute  the  systole,  the  interval  of  rest  the  diastole 
of  the  uterus. 

Attempts  have  been  made  to  estimate  in  figm-es  the  inten- 
sity of  the  uterine  contractions,  or  the  force  required  in  labour. 
Poppel,  Matthews  Duncan,  Haughton  and  Ribemont-Dessaignes 
tested  this  by  the  force  required  to  rupture  the  membranes, 
assuming  that  this  force  represented  nearly  the  intensity  of  the 
uterine  contraction. 

The  experiments  of  Poppel  made  on  a  piece  of  membrane 
10  centimetres  in  diameter  gave  a  mean  bursting  pressure  of 
6"162  kilogrammes,  those  of  Duncan  on  miembrane  112  milli- 
metres in  diameter  gave  a  mean  pressure  of  7-587  kilogrammes, 
ranging  from  2  to  18  kilogrammes  ;  those  of  Eibemont-Des- 
saignes,  conducted  with  special  care,  on  an  orifice  of  10  centi- 
metres found  the  average  bursting  pressure  to  be  10*300  kilo- 
grammes. Joulin  estimated  the  highest  contractile  power  of 
the  uterus  at  100  lbs. 

Haughton  ^  found  that  the  involuntary  or  uterine  force 
■equalled  3*4  lbs.  on  the  square  inch,  and  that  of  the  voluntary 
or  abdominal  force  equalled  38'  6  lbs.  on  the  square  inch,  giving 
a  maximum  expulsive  force  of  42  lbs.  '  Calculating  the  foetal 
head  to  have  a  diameter  of  4^  inches,  this  would  represent  the 
enormous  force  of  593  lbs.,  or  about  a  quarter  of  a  ton,  which 
"might  be  engaged  in  parturition.  He,  of  course,  was  aware 
that  only  a  small  proportion  of  this  power  was  usually  exerted.' 

Duncan  thinks  the  maximum  expulsive  power  of  labour, 
including  the  uterine  contractions,  with  the  assistant  expulsive 
efforts,  do  not  exceed  80  lbs.  The  difference  between  the  two 
estimates  creates  distrust  in  the  accuracy  of  their  experimental 
methods.  Duncan's  estimate  accords  best  with  clinical  ob- 
servation. 

But  these  estimates  are  quite  untrustworthy.     They  are  too 

variable   to  justify   any  definite   conclusions ;  the   conditions 

of  the  experiments  differ  essentially  from  those  obtaining  in 

labour ;  the  membrane  is  dead  tissue,  and  thus  less  resisting 

>  Builin  Med.  Press,  1870. 
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than  live  tissue ;  it  is  tied  to  a  rigid  ring ;  whereas  in  nature 
the  membrane  is  continuous,  and  is  forced  against  a  yielding 
and  elastic  ring ;  the  force  is  applied  by  nature  in  recurrent 
impulses,  which  may  be  imagined  to  test  the  resisting  power 
gradually,  sparing  the  full  impetus  until  the  due  moment  of 
bursting  has  arrived.  These  different  conditions  vitiate  ex- 
periments conducted  on  this  plan.  It  is  moreover  certain  that 
the  bursting  force  of  the  membranes  thus  found  is  below  the 
force  required  to  expel  the  child,  and  therefore  inadequately 
represents  the  expulsive  energy  of  the  uterine  contractions. 
Speigelberg  also  says  that  all  the  experiments  upon  the  resist- 
ing force  of  membranes  are  invalidated  by  great  fallacies.  The 
point  illustrated  by  these  experiments  is  simply  the  resisting 
power  of  a  piece  of  dead  membrane. 

Schatz  ^  pursued  a  totally  different  plan.  He  measured  the 
expulsive  force  by  means  of  an  apparatus  called  the  tocodyna- 
mometer.  It  works  something  like  a  sphygmograph.  By 
this  he  estimated  that  pressure  exerted  at  the  end  of  laboiu-  by 
the  uterus  and  abdominal  contractions  varied  from  17  to  55 
pounds.  It  must,  however,  be  observed  that  this  does  not 
represent  the  simple  pressure  of  the  uterus  upon  the  mem- 
branes, but  the  combined  pressure  of  all  the  expulsive  forces. 

Dr.  Poullet,  of  Lyons,  used  an  apparatus  similar  to  that  of 
Schatz,^  called  the  tocography  which  enabled  him  to  diflferen- 
tiate  the  uterine  from  the  abdominal  pressure. 

There  is  a  strictly  clinical  test  by  which  we  may  confront 
these  experimental  observations  and  estimate  their  value. 
Thus  children  weighing  from  5  pounds,  or  less,  to  18  pounds, 
are  expelled  by  the  natural  forces.  The  parturient  lying  on 
her  side,  there  is  no  help  from  gravity,  and  friction  has  to  be 
overcome.  This  last  factor,  no  doubt,  varies  ;  but  it  is  in 
many  cases  considerable ;  and  it  gives  an  unknown  quantity 
to  be  added  to  the  child's  weight.  We  may  safely  assume 
that  Schatz's  estimate  is  not  exaggerated.  The  range  is 
accounted  for  by  the  variable  factors  of  weight  and  friction. 
The  expulsive  force  is  regulated  by  the  resisting  factors.  Nil 
natura  fi'ustra  facit  holds  here.  The  force  adapts  itself  to 
the  resistance.     It  rarely  is  in  excess,  it  more  often  falls  short ; 

'  Beitriigc  zur  pliysiologischen  Geburtyk.  (Archir  fiir  GynahiUtgu',  1873.) 
-  Tamier  et  Clmntrcuil. 
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and  then  we  have  lingering  labour  that  has  to  be  helped  by 
artificial  force  apjjlied  a  f route  or  a  tergo. 

We  may  formulate  this  law:  The  propelling  or  driving 
force  in  labour  is  the  measure  of  the  resisting  forces. 

The  character  of  the  pains  differs  in  the  different  periods 
of  labour.  During  dilatation  the  pains  are  irritating,  depressing. 
The  woman  seems  to  suffer  without  making  progress.  In  the 
period  of  expulsion,  the  pains  are  more  acute,  but  they  are 
better  borne ;  they  give  the  sense  of  stretching,  and  even  of 
tearing.  Very  painful  indeed,  but  they  are  attended  by  a 
consciousness  of  progress;  'they  do  good.'  The  woman  bears 
them  with  com'age,  and  is  cheerful  in  the  intervals.  Some- 
times the  relief  obtained  on  the  cessation  of  the  pain  is  so 
complete  that  the  -  patient  falls  asleep  until  the  next  pain 
awakens  her. 

The  seat  to  ivhich  the  pain  is  referred  varies.  During 
dilatation  they  are  often  felt  in  the  sides  of  the  uterus  or  in 
the  loins  ;  later  they  radiate  around  towards  the  pelvic  region 
and  the  lower  segment  of  the  uterus.  To  escape  them  the 
woman  often  changes  her  posture,  flexing  the  trunk  upon  the 
pelvis  and  thighs,  so  that  the  foetus  may  bear  less  directly  upon 
the  OS  uteri.  Depaul  says  lumbar  and  sacral  pains  are 
chiefly  observed  when  the  presenting  part  is  kept  at  a  distance 
from  the  orifice,  as  from  pelvic  deformity  or  presentation  of 
shoulder  or  face. 

Pains  are  sometimes  felt  which  are  called  'false  pains,'  in 
order  to  distinguish  them  from  the  true  or  efficient  pains  of 
labour.  False  pains  have  variable  seats ;  sometimes  in  the 
abdominal  walls,  sometimes  in  the  intestines,  associated  with 
dyspepsia,  diarrhoea,  or  retention  of  faeces  or  of  urine.  In  these 
cases  the  uterus  does  not  contract ;  or  if  there  be  some  reflex 
contraction  it  is  partial,  and  produces  no  effect  upon  the  os 
uteri.  These  were  called  by  Power  '  metastatic  pains.'  The 
nervous  energy  is  diverted  from  its  proper  use. 

Uterine  contractions  and  pain  affect  the  foetal  and  the 
maternal  circulations.  Effect  upon  the  foetal  circulation. 
If  the  stethoscope  be  applied  during  a  pain  the  foetal  heart- 
beats are  observed  to  become  slower.  They  are  slowest  when 
the  contraction  is  at  its  acme ;  they  recover  gradually  during 
the  decrease  of  the  pain,  and  regain  their  full  frequency  and 
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force  during  the  diastole  of  the  uterus.  The  probable  cause  of 
this  slowing  is  the  interruption  to  the  utero-placental  cir- 
culation under  the  compression  of  the  vessels  in  the  uterine 
wall.  Kehrer  and  others  attributed  it  to  the  compression  of 
the  foetal  brain.  The  latter  hypothesis  is  excluded  by  observa- 
tions made  by  Eobert  Barnes.^ 

He  watched  the  circulation  of  the  heart  in  cases  where 
the  foetus  expelled  from  the  mother  still  retained  its  con- 
nection with  the  placenta.  At  every  contraction  the  pul- 
sations slowed,  and  rose  again  as  the  contraction  remitted. 
In  the  same  cases  when  feeble  respirations  were  exerted  the 
pulsations  rose  exactly  as  they  did  when  the  placental  cir- 
culation was  restored  during  uterine  diastole,  and  were  slowed 
again  when  respiration  flagged.  He  thus  obtained  demon- 
stration that  respiration  and  placental  circulation  were  equiva- 
lent in  promoting  the  action  of  the  heart.  That  the  slowing 
cannot  be  caused  by  compression  of  the  brain  is  proved  (1),  by 
the  fact  that  it  is  observed  before  the  membranes  are  ruptured, 
that  is,  whilst  the  head  is  protected  from  compression  by  the 
liquor  amnii ;  (2),  by  the  fact  that  the  slowing  is  observed 
after  the  child  is  born,  and  thus  removed  from  uterine  com- 
pression. McClintock  and  Hardy  observed  that  the  foetal 
heart's  action  was  depressed  under  the  contractions  excited 
by  ergot,  and  that,  if  these  were  long-continued,  the  heart 
might  cease  to  beat  altogether.  But  it  is  possible  that  ergot 
may  exert  a  direct  toxical  influence  on  the  foetus  by  entering 
its  blood. 

2.  The  influence  of  contractions  and  pain  on  the  material 
circulation.  Pain,  if  sudden  and  severe,  causes  a  degree  of 
shock  which  will  depress  the  heart's  action.  But  in  the  ordinary 
conditions,  the  contractions  and  pain  are  attended  by  accelera- 
tion of  the  pulse.  Hohl  declares  that  the  relation  between 
these  two  Y>henomena  is  so  intimate  that,  if  the  quickening 
of  the  pulse  is  gradual,  reaching  its  maximum  little  by  little, 
maintaining  it  for  a  certain  time,  then  gradually  declining, 
the  contraction  also  is  pursuing  a  regular  course  ;  if,  on  the 
contrary,  the  pulse  quickens  by  starts,  the  contraction  is  short 
and  hurried. 

The  modifications  imparted  to  the  uterine  soutHe  under 
•  London  Hospital  Reports. 
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contraction  are  described  by  Tarnier.  At  the  beginning  of 
the  contraction  the  souffle  becomes  suddenly  stronger,  more 
snoring,  then  gradually,  as  the  contraction  increases  in  inten- 
sity and  becomes  general,  the  souffle  diminishes  and  becomes 
imperceptible ;  as  soon  as  the  contraction  weakens,  the  souffle 
returns  with  all  the  characters  it  manifested  at  the  beginning 
of  the  contraction,  and  recovers  its  habitual  sonorousness. 
These  observations  furnish  further  proof  that  it  is  by  interrupt- 
ing the  placental  circulation  that  the  foetal  heart  is  slowed. 

Abdominal  contractions.  The  abdominal  muscles  seldom 
come  into  play  until  the  advanced  stage  of  labour,  when  the 
foetal  presenting  part  has  cleared  the  os  uteri,  and  is  engaged 
in  the  vagina.  As  Tyler-Smith  has  shown,  '  at  the  time  when 
the  liquor  amnii  is  discharged,  and  the  os  uteri  becomes  fully 
dilated,  the  motor  force  of  parturition  is  applied  in  quite  a  new 
direction.  The  direction  in  which  the  foetus  has  now  to  pass  is 
in  that  of  the  axis  of  the  lower  part  of  the  pelvis,  which  is  for- 
wards and  downwards.  It  is  at  this  point  that  the  expiratory 
muscles  come  into  play,  particularly  the  abdominal  muscles,  and 
the  new  direction  is  provided  for.  Before  the  dilatation  of  the 
OS  uteri,  we  had  to  consider  the  foetus  as  an  ovoid  mass,  and 
the  axis  of  this  ovoid  corresponded  with  the  axis  of  the  uterus. 
After  the  dilatation,  we  may  speak  of  two  axes  of  the  foetus — one, 
the  axis  of  the  head,  in  its  long  or  occipi to-mental  diameter ; 
the  other,  the  axis  of  the  body  of  the  foetus.  Now,  the  axis  of 
the  head,  in  a  natural  presentation,  becomes  nearly  the  same 
as  the  axis  of  the  outlet  of  the  pelvis,  through  which  it  has 
to  pass;  and  the  foetal  body  being  flexible,  readily  passes  as 
it  descends  from  the  direction  of  the  superior  to  that  of  the 
inferior  pelvic  axis.  The  uterus  acts  under  greater  advantage 
when  the  membranes  are  ruptured.  The  same  circumstance  is 
equally  favourable  to  the  action  of  the  abdominal  muscles. 
A  further  adaptation  becomes  visible  in  the  precise  time  at 
which  the  liquor  amnii  is  discharged.  When  the  bulk  of  the 
uterus  is  increased  by  the  liquor  amnii  in  addition  to  the  foetus, 
the  abdominal  muscles  are  so  distended  that  they  can  only  act 
with  difficulty.  But  after  the  diminution  of  the  size  of  the 
uterus  by  the  discharge  of  the  waters,  the  abdominal  muscles 
are  more  free  to  act,  and  it  is  now  that  they  are  called  upon  to 
aid  in  the  expiratory  actions  which  propel  the  head  through  the 
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vagina.  .  .  .  The  contractions  of  the  abdominal  muscles  are 
so  powerful  as  to  be  no  inconsiderable  stimulus  to  the  uterus 
itself.  Thus  in  this  stage,  when  the  uterine  contractions  flag, 
they  can  sometimes  be  renewed  by  voluntary  contractions  of  the 
expiratory  muscles. 

'  But,'  continues  Tyler-Smith,  '  there  is  a  cause  for  the 
intervention  of  the  respiratory  system,  as  well  as  the  sign  of  its 
utility.  In  the  stage  of  dilatation,  the  ovarian  and  uterine 
nerves  were  the  chief  amongst  the  excitor  nerves  of  the  motor 
actions  which  then  occurred.  As  soon,  however,  as  the  foetal 
head,  protruding  through  the  os  uteri,  begins  to  press  upon  the 
vaginal  surface,  a  new  set  of  excitor  nerves  becomes  implicated. 
The  vaginal  excitor  nerves  are  the  excitors  of  the  expiratory 
actions  of  parturition.  As  long  as  the  internal  surface  of  the 
uterus  alone  is  irritated,  the  uterus  contracts  by  itself;  but  as 
soon  as  the  vagina  is  impinged  upon,  the  expiratory  force  is 
brought  to  bear.  Another  point  worthy  of  observation  is,  that 
the  excitor  nerves  of  the  uterus,  except  at  the  extreme  dilata- 
tion of  the  OS  uteri,  when  the  stomach  is  disturbed,  are  chiefly 
in  connection  with  the  lower  portion  of  the  spinal  marrow ; 
but  the  vaginal  excitor  nerves  are  in  relation  both  with  the 
lower  medulla  and  the  medulla  oblongata.  By  the  lower 
medulla,  and  the  excitor  and  motor  nerves  in  relation  with  it, 
reflex  actions  of  the  uterus  are  produced  by  excitation  of  these 
nerves ;  while  all  the  reflex  actions  of  the  respiratoi-y  system 
depend  upon  the  medulla  oblongata.  If  the  spinal  marrow 
were  divided  in  the  middle,  there  would  probably  be  no  re- 
spiratory action  in  parturition,  unless  the  pneumogastric  can 
act  as  an  excitor  during  labour.  Voluntary  efforts,  and  the 
forcible  efl'orts  of  emotion,  are  often  mixed  up  with  the  pains ; 
but  the  respiratory  acts  of  this  stage  of  laboiu-  are  truly  reflex 
in  their  nature.  The  expiratory  actions  occur  during  the  in- 
sensibility of  puerperal  convulsions,  when  emotion  and  volition 
are  both  suspended.  If  they  were  not  reflex  and  physical  in 
their  nature,  the  exhaustion  following  a  strong  labour  would  be 
far  greater  than  it  is.  It  is  a  principle  of  reflex  action  that  it, 
induces  no  fatigue.  (This  proposition  reciuires  modification.) 
Hence  we  see  even  weak  women  making  powerful  efforts,  but 
perfectly  refreshed  between  the  pains,  and  easy  and  composed 
after  several  hours  of  severe  labour.' 
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Tyler-Smith  thus  describes  the  motor  phenomena  of  the 
contractile  part  of  a  pain  in  the  propulsive  stage.  '  At  the 
coming  on  of  each  pain,  the  patient  takes  a  deep  inspiration  as 
a  preliminary.  Expiration  then  takes  place  slowly  and  forcibly 
in  a  succession  of  gasps,  and  when  the  air  in  the  thorax  is 
diminished,  it  is  suddenly  removed  by  hasty  inspirations.  Each 
pain  consists,  as  far  as  the  respiratory  muscles  are  concerned, 
of  several  sudden  and  deep  inspirations,  followed  by  prolonged 
and  laborious  expiratory  efforts,  with  the  glottis  partially  or 
entirely  closed.  At  the  acme  of  a  pain,  the  glottis  and  cardia 
are  entirely  closed,  the  glottis  only  opening  partially  at  inter- 
vals, and  the  abdominal  and  extraordinary  muscles  of  expiration 
being  forcibly  contracted.  The  diaphragm  remains  inert,  as  in 
vomiting,  with  the  actions  of  which  phenomenon,  except  that 
the  cardia  is  closed  instead  of  opened,  the  efforts  of  the  expira- 
tory muscles  in  labour  may  be  compared.  .  .  . 

'  Besides  these  actions  which  are  involuntary  and  reflex,  the 
patient  voluntarily  aids  in  fixing  the  thorax  by  holding  some 
fixed  body  with  her  hands,  or  planting  her  feet  firmly.  More 
than  this,  she  increases  all  the  expiratory  actions  by  strong 
efforts  of  the  will,  and  by  that  emotion  of  labour  which  impels 
her  to  brave  every  suffering  to  effect  the  birth  of  the  child. 
At  length  when  the  pain  can  no  longer  be  borne,  the  short 
gasp  or  groan  is  exchanged  for  a  cry  which  dilates  the  glottis, 
and  the  pain  and  contractions  subside.  This  cry  is  a  motor 
action,  excited  by  the  emotion  of  pain,  and  instantly  relieves 
the  uterus  of  all  extra-uterine  pressure.  Thus  the  glottis 
may  be  compared  to  a  safety-valve.  .  .  .  By  the  influences  of 
volition  we  have  this  valve  entirely  under  our  control,  to  open 
or  close  it,  as  may  be  necessary.' 

This  opening  of  the  glottis  under  the  emotion  of  pain  is 
the  illustration  of  the  physiological  use  of  pain. 

The  final  act  of  expulsion,  to  quote  again  from  Tyler- 
Smith,  '  is  the  shortest  of  the  whole  progress,  but  it  is  the  most 
important  and  decisive.  The  actions  of  the  propulsive  stage 
continue  with  unabated  vigour.  The  uterus  contracts  with 
full  power,  and  the  respiratory  muscles  act  with  immense  force. 
The  intervals  between  the  pains  diminish  as  the  close  of  the 
struggle  approaches ;  and  there  is  often  a  perfect  storm  of 
uterine  contraction,  without  sufficient  intermission  to  enable  us 
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to  say  distinctly  where  one  pain  ends  and  its  successor  begins. 
When  the  foetal  head  is  actually  passing,  a  new  set  of  actions 
make  their  appearance.  The  perinseum,  after  being  distended 
to  the  utmost,  is  now  retracted  over  the  head  by  the  action  of 
the  levatores  ani ;  the  sphincter  ani  and  the  sphincter  vesicae 
dilate  suddenly,  the  vagina  contracts  upon  the  advancing  mass, 
and  the  head  glides  rapidly  into  the  world.  The  dilatation  of 
the  two  sphincters,  between  which  the  vagina  is  placed,  com- 
pensates admirably  for  the  absence  of  a  perfect  sphincteric 
muscle  at  the  outlet  of  the  parturient  canal.  The  effect  of 
this  double  dilatation  is  that  at  the  precise  moment  when  there 
is  the  most  imminent  danger  of  laceration,  there  is  a  sudden 
diminution  of  tension  from  the  parts  endangered.  The  dilata- 
tion of  the  sphincters  is  partly  dependent  on  the  sensation  and 
emotion  of  severe  pain,  and  partly  on  the  reflex  dilatation 
peculiar  to  the  sphincteric  muscles.  This  explains  the  defeca- 
tion which  frequently  occurs  at  this  time,  and  which  has  been 
looked  upon  only  as  a  disagreeable  contretemps.  (The  relaxa- 
tion of  the  sphincter  ani  is  an  undoubted  factor,  but  the  more 
efficient  cause  of  the  defecation  is,  we  believe,  the  pressure  of 
the  advancing  head  upon  the  rectum,  by  which  the  contents  of 
this  canal  are  squeezed  out.)  At  the  same  moment  that  the 
orifices  of  the  rectum  and  bladder  are  thrown  widely  open  there 
is  generally  a  dilatation  of  the  glottis.  Its  effect  is  suddenly 
to  take  away  the  expiratory  pressure  from  the  expulsive  action. 
Without  this  combined  action  of  the  glottis  and  the  sphincters 
of  the  rectum  and  bladder  for  the  defence  of  the  ostium 
vaginoe,  recto-vaginal  laceration  must  be  a  much  more  common 
accident  of  parturition.' 

3.  Indications  fuiiiished  by  the  bag  of  membranes. 

The  '  bag  of  membranes '  technically  means  that  part  of  the 
sac  of  liquor  amnii  which  presents  at,  or  protrudes  through,  the 
OS  uteri  externum.  This  normally  forms  in  the  first  or  dilata- 
tion stage,  appearing  as  the  os  dilates.  It  is  indeed  one  of  the 
forces  which  efi'ect  the  dilatation  of  the  lower  segment  of  the 
uterus  and  the  cervix.  If  the  head  presents,  and  the  balance 
of  the  parturient  factors  is  preserved,  this  bag  usually  advances 
unbroken  until  the  dilatation  is  far  advanced.  It  undergoes 
gradual  distension  and  thinning  preparatory  to  bursting. 

During  a  pain  the  bag  becomes  tense  and  more  protruded, 
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SO  that  the  encircling  os  uteri  is  felt  as  a  tight  ring  upon  its 
circumference  ;  during  the  uterine  diastole,  the  capacity  of  the 
uterus  increasing,  the  waters  ebb  back  into  its  cavity  and  the 
bag  of  membranes  becomes  flaccid,  and  sinking  iTpon  the  head 
it  may  even  become  not  easy  to  distinguish.  The  feeling  the 
flow  and  ebb  of  the  waters  in  their  containing  bag  gives  there- 
fore indication  of  the  alternate  systole  and  diastole  of  the 
uterus.  So  long  as  the  bag  of  membranes  remains  intact,  the 
action  of  the  uterus  is  necessarily  spent  upon  the  contained 
fluid,  exerting  little  or  no  pressure  upon  the  foetus.  Under 
the  hydrostatic  law  of  fluid-incompressibility  the  fluid  seeks  to 
escape,  and  this  it  does  by  the  most  yielding  gate,  that  is,  the 
OS  uteri,  which  is  forced  open  by  it.  Three  great  functions  of 
the  liquor  amnii  in  labour  are  exercised  simultaneously — the 
foetus  is  protected  from  pressure,  the  placental  circulation  is 
maintained,  and  the  cervix  uteri  is  dilated.  "When  the  cervix 
is  dilated  the  bag  bursts,  and  the  passages  are  prepared  for 
the  safe  transit  of  the  foetus.  The  uterus,  now  aided  by  the 
expiratory  muscles,  presses  upon  the  foetus  and  propels  it 
onward. 

The  significance  of  the  various  forms  presented  by  the 
bag  of  membranes.  The  presenting  part  of  the  foetus  may  be 
presumptively  diagnosed  by  the  characters  of  the  bag  of  mem- 
branes. If  the  bag  is  flat  and  expanded,  the  waters  forming  a 
thin  stratum,  the  probability  in  favour  of  a  cranial  presentation 
is  great.  This  probability  rises  if,  during  the  diastole,  the  finger 
can  easily  press  back  the  membrane  upon  an  expanded  hard 
rounded  body.  In  some  breech  presentations  the  characters  of 
the  bag  of  membranes  are  similar,  but  less  marked.  On  the  other 
hand,  when  the  bag  is  protruded  slowly  in  a  cylindrical  shape, 
and  no  part  of  the  foetus  is  felt  presenting  above  it,  the  in- 
ference is  justified  that  some  abnormal  presentation,  as  a  foot, 
cord,  or  shoulder  is  presenting.  This  form  is  also  produced 
when,  the  cervix  dilating  slowly,  the  presenting  part  cannot 
enter  the  pelvic  brim,  whether  the  cause  be  malpresentation, 
or  undue  size  of  the  foetal  head,  or  malformation  of  the  pelvis. 
Moreau  further  pointed  out  that  it  was  liable  to  be  produced  by 
obliquity  of  the  uterus. 

Tarnier  describes  a  pyriform  character,  as  when  the  mem- 
branes make  a  kind  of  bladder  in  the  vagina,  and  a  constricted 
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part  at  the  level  of  the  os  uteri.  This  is  frequently  observed 
when  the  foetus  has  perished  during  gestation. 

In  cases  of  tvrins  there  may  be  a  double  bag  of  'niembraneSf 
but  most  commonly  one  bag  presents  at  a  time. 

TMien  the  jjlacenta  presents,  the  part  of  the  Tnembranes 
reached  is  thick  and  rough,  and  one  may  sometimes  trace  a 
margin  into  the  spongy  mass  of  the  placenta. 

"When  the  membranes  rupture,  the  flowing  liquor  amnii  is 
useful  in  lubricating  and  mollifying  the  vaginal  canal.  But 
the  vagina  does  not  depend  upon  the  rupture  of  the  bag  for 
its  lubrication.  The  membranes  are  permeable  to  fluid  under 
pressure.  Tamier  and  Pinard  demonstrated  this  important 
fact  by  three  series  of  experiments.  In  the  first  they  stretched 
a  piece  of  the  membranes  taken  from  an  ovum  recently  de- 
livered over  one  end  of  a  glass  tube  which  was  then  filled  with 
water.  After  some  hours  droplets  of  water  were  found  on  the 
outer  surface  of  the  membrane.  Some  water  had  therefore 
oozed  through.  This  is  not  the  same  thing  as  osmosis.  In  a 
second  series  they  used  liquor  amnii.  The  result  was  the  same. 
In  the  third  series  they  subjected  the  contained  fluid  to  pressure. 
Some  fluid  quickly  oozed  through. 

^lembranes  vary  in  permeability.  The  amnion  is  more 
permeable  than  the  chorion  lined  with  the  caduca.  In  these 
experiments  it  was  found  that  a  certain  quantity  of  fluid 
gathered  between  the  amnion  and  chorion,  forming  a  true 
amnio-chorial  sac.  A  similar  condition  may  be  observed  in 
practice.  Thus,  after  having  ruptured  the  chorion  and  let  out 
some  liquor  amnii,  the  amniotic  sac  is  still  felt  distended  under 
uterine  contractions,  and  in  its  turn  has  still  to  be  ruptured. 
It  is  important  to  recognise  these  false  or  secondary  bags 
of  liquor  amnii.  We  occasionally  observe  considerable  dis- 
charges of  water  preceding  by  some  hours  or  days  the  bursting 
of  the  membranes.  These  discharges  may  be  due  to  the 
formation  of  such  false  inter-membranous  bags.  But  this  ex- 
planation will  not  apply  to  some  cases.  Similar  rapid  and 
copious  watery  discharges  occur  early  in  pregnancy  and  in  non- 
pregnant women.  They  are  the  result  of  active  glandular 
secretion  from  the  cervix  uteri. 

The  transudation  of  liquor  amnii  through  the  membranes  is 
a  provision  of  accommodation  to  reduce  excessive  tension,  and 
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to  postpone  to  the  due  time  the  rupture  of  the  sac,  and  perhaps 
to  avert  rupture  of  the  uterus. 

The  rupture  of  the  membranes.  The  membranes  commonly 
trn'st  all  at  once.  Sometimes  the  amnion  bursts  first. 
Kibemont-Dessaignes  has  made  many  interesting  observations, 
clinical  and  experimental,  on  this  subject.^  Sometimes  the 
bursting  is  delayed  until  the  sac  is  protruded  beyond  the  vulva, 
the  23resenting  part  of  the  child  being  born  covered  or  capped 
by  the  membranes.  "When  this  happens  the  child  is  said  to 
be  bom  with  a  caul.  This  caul  is  endowed  by  superstition 
with  the  virtue  of  preserving  its  possessor  from  drowning,  and 
there  are  people  who  in  this  faith  will  give  money  for  a  caul. 

Sometimes,  again,  the  membranes  do  not  rupture  at  all, 
but  the  ovum  is  expelled  entire.  In  such  cases  the  foetus  is 
in  danger  of  perishing  from  asphyxia  and  drowning.  As  soon 
as  the  placenta  is  separated  from  the  uterus,  the  foetus  makes 
an  inspiratory  effort,  and  will  not  long  survive  without  air. 
Whenever  this  event  occurs,  it  is  therefore  important  to 
rupture  the  sac  quickly  to  extricate  the  child.  And  if  we  have 
the  opportunity,  the  membranes  should  be  ruptured  when  they 
present  at  the  vulva. 

In  not  a  few  cases  the  m^emhranes  hurst  prematurely,  that 
is,  before  the  dilatation  of  the  cervix.  The  labour  may  in  con- 
sequence be  retarded,  but  this  is  not  necessarily  the  case.  If 
the  labour  is  at  term,  and  the  presentation  is  of  the  vertex, 
neither  mother  nor  child  may  suffer.  But  in  presentations  of 
the  trunk  or  shoulder,  the  escape  of  the  waters  permits  the 
uterus  to  compress  the  foetus,  and  the  operation  of  version  is 
made  much  more  difficult. 

No  definite  time  elapses  between  the  bursting  of  the 
membranes  and  the  birth  of  the  child,  but  usually  expulsive 
action  sets  in  vigorously  and  effectively. 

Mode  of  discharge  of  the  liquor  armiii.  This  may  be 
effected  silently  and  slowly,  or  rapidly  and  with  noise.  The 
first  mode  is  observed  in  head  presentations.  When  the  mem- 
branes burst,  a  moderate  quantity  only  flows  at  the  time.  The 
head,  carried  down  upon  the  cervical  ring,  blocks  it ;  when  the 
diastole  occurs,  the  head,  like  a  ball-valve,  recedes,  and  more 
liquor  amnii  escapes.  But  not  seldom  a  considerable  quantity 
'  See  Tamier  and  Chantreuil. 
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remains  ponded  up  in  the  upper  part  of  the  uterus  until  the 
child  is  expelled,  when  it  is  discharged  in  a  gush. 

The  liquor  amnii  is  more  apt  to  be  voided  quickly  and 
entirely  when  the  presenting  part  is  not  the  head. 

The  gradual  evacuation  of  the  liquor  amnii  must  be  regarded 
as  one  of  the  provisions  of  accommodation  which  regulate  the 
several  factors  of  labour,  and  which  maintain  the  action  in  due 
relations  of  time  and  force. 

Useful  indications  may  be  drawn  from  the  characters  of  the 
liquor  amnii.  To  observe  this  it  is  a  good  plan  to  catch  the 
liquor  which  flows  at  the  first  gush  in  a  small  bowl.  We  thus 
get  a  fair  sample,  and  avoid  much  soaking  of  the  bed.  The 
ordinary  appearance  of  the  liquor  is  that  of  a  clear  or  sKghtly 
turbid  yellowish  citron  colour.  Sometimes  it  is  turbid  and 
dark  green  from  meconium.  This,  although  due  to  premature 
evacuation  of  the  child's  intestine,  commonly  taken  to  be  the 
result  of  an  inspiratory  effort,  is  quite  compatible  with  the 
expectation  of  a  living  child.  But  it  may  serve  as  a  warning 
that  aerial  respiration  has  become  necessary ;  and  dehvery 
should  be  expedited  should  no  serious  contra-indication  be 
present.  This  meconium-stained  liquor  amnii  is  not  un- 
common in  breech-labour. 

Not  seldom  we  hear  of  cases  in  ivhich  the  'membranes 
are  said  to  have  hurst  clays  and  iveehs  before  true  labour. 
The  reality  of  the  bursting  may  well  be  doubted.  Some 
of  these  apparent  ruptures  are  examples  of  the  rupture  simply 
of  the  chorion  and  of  the  escape  of  fluid  which  had  collected 
in  a  false  sac  between  it  and  the  amnion,  this  latter  membrane 
remaining  intact.  Other  cases  are  examples  of  the  rapid 
secretion  of  watery  fluid  from  the  mucous  membrane  of  the 
cervix,  and  perhaps  of  the  vagina.  And,  in  some  cases,  an 
involuntary  escape  of  urine  has  been  mistaken  for  liquor  amnii. 
In  these  cases  it  has  nearly  always  been  noted  that  the 
membranes  burst  again  at  the  due  time,  discharging  the  due 
quantity  of  liquor  amnii,  or  even  more.  It  has  been  sup- 
posed that  the  membranes,  having  ruptured,  may  reunite,  the 
amniotic  sac  being  re-integrated  ;  or  that  a  large  quantity 
may  transude  under  pressure  through  tlio  unbroken  mem- 
branes.    Distinct  proof  of  these  hypotheses  is  wanting. 

Premature  escape  of  fluid   in  considerable  quantity  often 
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gives  a  false  alarm  of  impending  labour.  The  physician  deter- 
mines the  significance  of  such  discharges  by  examination.  If 
he  finds  no  evidence  of  uterine  activity  by  external  exploration, 
and  no  marked  or  progressive  dilatation  of  the  cervix  uteri,  iie 
may  conclude  that  labour  has  not  fairly  set  in,  and  may  safely 
retire  to  await  another  summons. 

4.  The  '  show,'  or  escape  of  blood-streaked  mucus.  Closely 
connected  with  the  formation  of  the  bag  of  membranes,  and 
often  preceding  it  in  time  of  observation,  is  the  muco-sangui- 
neous  discharge  called  '  the  show.'  We  have  before  called 
attention  to  the  copious  creamy  matter  which  covers  the 
vaginal  portion  and  upper  part  of  the  vagina  during  preg- 
nancy. This  is  not  a  glandular  secretion,  but  is  strictly  the 
result  of  rapid  exfoliation  of  the  pavement-epithelium  of  these 
parts  under  active  hypersemia.  Besides  this,  the  enlarged 
glands  of  the  uterine  neck  secrete  a  thick  viscid  mucus  which 
collects  in  the  cervical  cavity,  forming  a  gelatinous  plug.  At 
the  commencement  of  the  stage  of  dilatation  portions  of  this 
mucus  escape.  This  will  stick  to  the  examining  finger,  or  may 
be  passed  spontaneously,  and  spot  the  linen.  Grenerally  it  is 
yellowish  or  plum-coloured.  The  colour  depends  upon  the 
proportion  of  blood  mixed  with  it.  Sometimes  the  blood  is 
seen  in  streaks.  Slight  blood-tinging  is  attributed  to  the 
separation  of  the  chorion  from  its  connection  with  the  uterus 
through  the  decidua.     Minute  vessels  are  torn  across. 

Tarnier  connects  this  mucous  discharge  with  the  liquor 
amnii  which  oozes  through  the  membranes  before  their  rup- 
ture. It  thus  acquires  new  properties ;  it  becomes  more 
unctuous,  more  running,  and  more  fit  to  lubricate  the  ex- 
ternal genitals.  This,  says  Tarnier,  is  so  true,  that  if  we  find 
the  vagina  scarcely  moist  when  we  examine,  we  may  almost 
affirm  that  labour  is  but  little  advanced  ;  and  on  the  contrary, 
if  the  vagina  is  well  lubricated,  permitting  the  introduction  of 
the  finger  easily,  without  the  aid  of  a  fatty  body,  it  is  very 
probable  that  the  os  uteri  is  already  well-dilated. 

5.  The  expansion  of  the  vagina,  perinseum.  and  vulva  has 
been  described  in  its  motor  phenomena.  It  remains  to  describe 
some  features  in  the  last  stage  of  dilatation  of  the  cervix  uteri 
and  of  the  perinseum  in  their  bearing  upon  the  mechanism  of 
labour,  which  were  very  imperfectly  appreciated  before  Eobert 
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Barnes'  views  were  published.'  Towards  the  end  of  the  dilata- 
tion stage,  especially  in  primiparse,  the  axis  of  the  uterus 
approaches  co-incidence  with  the  axis  of  the  pelvis,  its  lower 
pole  pointing  to  the  middle  of  the  sacral  hollow.  This  relation 
causes  the  centre  of  the  expanding  os  uteri  to  be  opposite  the 
sacral  hollow,  with  its  posterior  margin  directly  under  or  even 
above  the  sacral  promontory,  according  to  the  degree  of  dilata- 
tion, whilst  the  anterior  margin  of  the  os  will  be  carried  close 
to  the  sacral  hollow,  the  anterior  wall  of  the  lower  segment  of 
the  uterus  capping  the  child's  head.  It  thus  happens  that  on 
examining  at  this  stage,  the  finger,  carried  in  the  axis  of  the 
pelvic  outlet,  does  not  enter  the  os  uteri,  but  impinges  upon 
the  anterior  part  of  the  lower  segment  of  the  uterus,  bulged 
out  by  the  head.  To  find  the  os,  the  finger  must  travel  far  back, 
and  then  curve  forwards  under  the  promontory  in  order  to 
find  the  anterior  edge  of  the  os  {see  fig.  1,  uu)  and  enter  the 
cervix.  On  referring  to  the  diagram,  it  will  be  seen  that  the 
anterior  part  of  the  lower  segment  of  the  uterus  forms  an 
inclined  plane  in  the  pelvis,  which  necessarily  guides  the  head 
into  the  sacral  ca^dty  so  as  to  clear  the  promontory,  thus 
describing  '  Barnes'  curve.'  In  the  typical  normal  pelvis  this 
curve  is  slight,  but  it  is  always  a  factor  in  determining  the 
course  of  the  head.  Where  the  promontory  projects  unduly,, 
this  curve  assumes  greater  importance.  This  disposition  of 
the  anterior  wall  of  the  lower  segment  of  the  uterus,  Kobert 
Barnes  calls  the  first,  or  anterior,  or  uterine  valve  (see  fig.  1,  u  v). 
It  is  sometimes  carried  down  before  the  head  to  the  very 
floor  of  the  pelvis,  so  as  to  touch  the  second  or  perineal  valve 
(fig.  1,  _2>v),  which  we  will  now  describe.  The  head  fairly  in 
the  pelvic  cavity,  the  uterine  valve  has  done  its  duty  and  ought 
to  retreat.  It  usually  does  so,  being  drawn  up  behind  the 
symphysis.  The  head  then  has  only  the  vulva  to  traverse.  It 
now  encounters  a  second  plane  or  valve,  formed  by  the  perinreum,. 
or  floor  of  the  pelvis.  This,  regarded  as  an  extension  of  the 
lower  or  forward  curve  of  the  sacrum  and  coccyx,  rules  the  axis 
of  the  outlet  of  the  pelvis,  which  is  the  route  the  head  must 
take.  Continuing  expulsive  efforts  bearing  upon  the  child's 
spinal  column,  the  head  is  extended  and  is  diriutcd  under  the 
symphysis  in  Carus'  curve  through  the  outlet.  Thus  the  uterine- 
•   Obstetrical  Ojwrationt. 
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valve  or  plane  guides  the  Lead  into  the  pelvis ;  the  j)erineal 
valve  or  plane  guides  the  head  out  of  the  pelvis  by  the  axis  of 
the  outlet. 

When  the  head  reaches  the  pelvic  floor,  it  enlarges  the 
outlet  first  by  pushing  back  the  coccyx,  secondly  by  depressing 
and  distending  the  fleshy  prolongation  of  the  pelvic  canal 
transforming  it  into  a  channel  along  which  the  head  is  guided. 
All  the  tissues  forming  the  pelvic  floor  are  stretched  ;  the 
recto-vaginal  septum  is  pushed  against  the  rectum,  which  it 


■f^i'>-  !• — Showing  the  two  valves  which  successively  oppose  the  advance  of  the  head. 
u  V,  First  or  uterine  valve,    p  v.  Second  or  perineal  valve,    u  v.  Os  uteri,    b.  Bladder, 

flattens  ;  the  anus,  often  surrounded  by  a  rim  of  hsemorrhoids, 
is  widely  opened,  so  that  the  mucous  membrane  of  the  anterior 
wall  of  the  rectum  is  exposed.  When  the  head  is  bulging  out 
the  perinseiuB,  the  stretching  open  of  the  anus  is  often  so 
great  and  the  tissues  are  so  thinned  that  the  finger  may  easily 
pass  into  the  anus  under  mistake  for  the  vagina.     Sometimes 
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the  edge  of  the  anus  cracks  under  the  distension,  and  trouble- 
some fissures  result. 

When  the  expulsive  action  subsides,  the  head,  which  may 
have  bulged  in  part  between  the  labia  vulv£e,  retreats,  and  the 
peringeum  becomes  flaccid.  This  retreat  of  the  head  is  often 
ascribed  to  the  elasticity  of  the  external  soft  parts,  which  carries 
the  child  up  again  towards  the  abdomen.  The  true  reason  is 
found  in  the  relaxation  of  the  uterus  and  abdominal  muscles, 


Fig.  2. — Showing  the  lower  or  perineal  valve. 

a.  Anus.    6.  Bladder,    c.  Coccyx  retropulsed.    s  p.  Symphysis  pubis,     u  u.  Uterus. 
p  V.  Periiiajal  valve. 

the  action  of  atmospheric  pressure,  and  the  suction  power  of 
the  abdomen.  After  the  child  is  born,  this  vacuum  or  suction 
force  is  very  manifest.  Air  may  be  drawn  into  the  uterus  if  the 
woman  lies  in  the  prone  posture,  and  the  perinceum  is  held 
back.  This  fact  supplies  an  argument  in  favour  of  the  dorsal 
position,  with  the  shoulders  slightly  raised.  Thus  the  uterus 
permits  the  foetus  to  fall  back  a  little  into  its  cavity,  and  the 
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enlarged  abdominal  cavity  receives  the  uterus,  the  pelvis  being 
^ro  tanto  relieved.  When  the  uterus  and  abdominal  muscles 
again  contract,  the  uterus  and  foetus  are  again  propelled  against 
the  perinseum  until  at  last  the  head  is  driven  through  ;  the 
perineal  valve  or  plane  is  carried  back,  slipping  over  the  face. 
In  primipar®  the  anterior  edge  of  the  perinseum,  the  fourchette, 
is  almost  invariably  torn. 

Barnes'  uterine  and  perinseal  planes  or  valves  are  identical 
with  the  pubic  and  sacral  segments  of  the  pelvic  floor  described 
by  Hart  and  Barbour  (see  vol.  i.,  p.  157.) 

The  process  of  the  third  or  placental  stage  of  Labour,  or,  as 
Tyler-Smith  called  it,  the  supplemental  stage. 

While  the  body  of  the  child  is  born  by  the  motor  actions 
described,  the  contracting  uterus  follows  closely  upon  it  in  its 
descent,  and  the  action  of  the  uterus,  excited  at  this  time  from 
the  immense  irritation  of  the  vagina  by  the  advancing  foetus,  is 
frequently  sufficient  to  throw  off  the  placenta,  and  lodge  it  in 
the  upper  part  of  the  vagina.  When  the  placenta  is  not  cast 
in  this  way  by  the  last  expulsive  pain,  it  remains  quietly  in 
the  uterus  until  the  appearance  of  the  first  after-pain.  During 
this  interval  the  uterus  contracts  with  tolerable  firmness.  If 
the  placenta  has  been  expelled  into  the  vagina,  its  presence 
here  excites  after  awhile  bearing-down  pains  and  contraction  of 
the  vagina,  similar  to  those  of  propulsion  and  expulsion,  only 
far  less  considerable.  The  vagina  may  be  regarded  as  a  musculo- 
elastic  canal ;  it  tends  to  contract  when  emptied  ;  but  its  con- 
tractile power  is,  if  not  paralysed,  greatly  weakened  by  the 
enormous  distension  it  has  recently  undergone;  and  the  body 
it  has  to  contract  upon,  the  placenta,  is  soft  and  plastic,  easily 
moulding  itself  in  the  bag  which  the  vagina  forms ;  it  is  not 
solid  enough  to  be  easily  driven  forward,  so  that  commonly  some 
adjuvant  force  is  necessary  to  effect  its  removal.  This  may  be 
applied  a  tergo  by  compression  of  the  uterus,  as  will  be  described 
hereafter,  or  a  f route,  by  traction  upon  the  cord  and  placental 
mass. 

The  child  and  placenta  expelled,  contraction  is  still  im- 
peratively needed  to  secure  against  hgemorrhage.  The  haemo- 
static process  will  be  particularly  described  when  treating  of 
post-partum  haemorrhage.  Here  it  is  enough  to  state  that 
when  the  placental  separation  is  effected,  the  abraded  surface 
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of  the  uterus  is  strongly  excitor ;  and  as  the  placental  mass- 
passes  through  the  vaginal  passage  and  ostium  vaginae,  excita- 
tion which  insures  full  uterine  contraction  is  supplied.  It  is  a 
character  of  the  utero-vaginal  canal  that  at  the  end  of  labour 
all  the  surfaces  are  more  actively  excitor,  and  the  answering 
motor  contractions  become  more  rapid  and  more  easily  provoked. 
During  severe  labour  irritation  of  the  os  uteri  or  of  the  vagina 
will  often  increase  the  pains  in  a  moderate  degree,  but  now  the 
introduction  of  the  hand  will  excite  instant  and  forcible  con- 
traction of  the  uterus.  The  extra-uterine  excitors  of  uterine 
action  also  come  into  play  in  a  remarkable  manner.  Slight 
irritation  of  the  mammary  excitor  nerves  excites  distinct  con- 
tractions of  the  uterus.  Drinking  even  bland  fluid  will  act  in 
similar  manner.  Emotion  from  thinking  of  the  child  will 
generally  produce  an  after-pain.  And  it  is  under  reflex  excita- 
tion of  this  kind  that  continuous  contraction  is  kept  up,  pro- 
moting involution  and  the  return  of  the  uterus  to  the  ordinary 
state  of  a  non-motor  organ. 

The  duration  of  Labour  varies  in  diflferent  and  even  in  the 
same  subjects.  Comparing,  in  the  first  place,  natural  labours- 
only,  we  find  first  that  the  average  duration  is  greater  in 
primiparaB  than  in  multiparse.  Xotwithstanding  the  great 
nervous  and  muscular  energy  usually  found  in  young  primi~ 
jparce,  the  resistance  opposed  by  the  soft  parts  is  absolutely  and 
relatively  greater.  The  uterine  muscle  is  not  so  well  developed^ 
its  power  is  less.  Counting  the  commencement  of  labour  from 
the  first  pains,  it  may  be  stated  generally  that  the  duration  is 
from  twelve  to  fifteen  hours ;  that  the  stage  of  dilatation  is 
about  equal  to  that  of  expulsion.  It  is  commonly  said  that 
primipanie  advanced  in  age,  that  is  at  forty  or  more,  suffer  more 
protracted  labours.  This  is  generally  true  ;  but  marked  ex- 
ceptions are  not  rare. 

Hereditary  types  of  labour  are  observed.  Through  several 
generations  slowness  or  rapidity  of  labour  has  been  noted. 

In  jjluriparce  the  average  duration  is  about  seven  or  eight 
hours,  and  the  stage  of  expulsion  is  often  shorter  than  that  of 
dilatation.  The  expulsive  energy  may  be  as  great  as,  or  greater 
than,  in  primipara?,  whilst  the  resistance  is  both  absolutely  and 
relatively  less.  The  quickest  labours  may  be  expected  in 
young  women  partm-ient  for  the  third,  fourth,  or  fifth  time  j 
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when  parturient  for  the  ninth  or  tenth  time,  and  approaching 
forty  years  of  age,  the  labour  may  be  more  protracted. 

Influence  of  Station  in  Life,  Race  and  Climate,  upon  the  duration 

of  Labour. 

It  is  generally  believed  that  in  hot  countries  labour  is 
quicker  than  in  cold.  But  we  are  not  aware  of  any  exact 
data  bearing  upon  this  point.  The  tales  told  of  women  of 
barbarous  races  bringing  forth  without  pain  and  witliout  dan- 
ger must  not  be  hastily  accepted  as  universally  true.^  Trust- 
worthy reports  assure  us  that  protracted,  difficult,  even  fatal 
labours  are  not  unknown  amongst  them.  It  is  certain,  how- 
ever, that  women  brought  up  in  luxury  and  idleness  have  to 
undergo  more  protracted  labours  than  have  women  brought  up 
in  the  country  and  inured  to  hard  work. 

The  influence  of  Labour  upon  the  Maternal  Functions. 

The  principal  functions  undergo  certain  modifications  usually 
transient  under  the  influence  of  the  uterine  contractions.  The 
nervous  disturbances  are  the  most  constant  and  the  most  various. 
At  the  outset  there  is  commonly  some  sense  of  anxiety,  which 
quickly  disappears  as  the  pains  follow  with  regularity.  Then, 
as  the  orifice  dilates,  a  degree  of  agitation  is  observed.  Fre- 
quently a  rigor  sets  in  ;  this  is  reflex  ;  a  similar  phenomenon 
is  observed  at  the  commencement  of  micturition  even  in  men. 
About  this  time  vomiting  is  not  uncommon.  It  is  attended 
by  relief.  There  is  an  old  adage  amongst  women  that  '  sick 
labours  are  safe.'  In  some  women  a  temporary  delirium 
occurs,  especially  at  the  acme  of  the  expulsive  stage.  Grenerally^ 
however,  the  nervous  susceptibility  lessens  as  the  expulsive 
stage  advances.  The  store  of  nervous  energy  is  concentrated 
upon  the  focus  of  physiological  activity,  where  it  is  healthily 
utilised.  During  labour  women  not  seldom  complain  of  cramjjs, 
referred  to  the  upper  and  inner  side  of  the  thighs,  or  even  to 
the  whole  length  of  the  lower  limbs.  The  first  kind  are  due 
to  the  compression  of  the  obtm'ator  nerve  by  the  fcetal  head ; 
the  second  to  the  compression  of  the  sciatic  plexus  by  the 
head.  Cramps  along  the  inner  side  generally  of  one  thigh  are 
often  complained  of  by  women  towards  the  end  of  pregnancy. 
'  Labour  arcong  Primitive  Peoples.     Englemann,  1883. 
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Robert  Barnes,  many  years  ago,  registered  the  statements  on 
this  point  of  women  applying  to  be  attended  during  labour, 
and  found  that  he  could  predict  the  position  of  the  head  by 
noting  which  thigh  suffered.  Thus  the  left  thigh  cramps  fore- 
told a  first  occipito-anterior  position,  and  right  thigh  cramps 
the  second  position.  Similar  observations  hold  good  during 
labour. 

The  circulation  is  accelerated,  the  pulse  becomes  stronger 
as  well  as  quicker.     Arterial  tension  is  increased. 

Calorification  is  modified.  The  heat  of  the  body  is  raised ; 
the  thermometer  applied  to  the  armpit,  mouth,  or  vagina 
indicates  a  higher  temperature  than  at  the  end  of  gestation. 
The  thermometer  placed  in  the  uterus  itself  indicates  a  still 
higher  temperature.  This  is  accordant  with  the  physiological 
law  that  increased  physiological  action  entails  a  richer  supply 
of  blood  and  rise  of  temperature.  This  phenomenon  is  called 
local  hyperthermia.  Peter,  Schroeder,^  Winckel,^  and  Hennig 
found  that  the  temperature  in  the  uterus  during  labour  was 
higher  than  in  the  vagina,  and  that  it  rose  during  the  con- 
tractions. Grriiber  observed  that  the  rise  in  temperature  was 
very  slight  in  normal  labour,  but  very  marked  in  abnormal 
labours.  We  must  bear  in  mind  that  the  observations  were 
mostly  made  in  lying-in  hospitals,  where  prevailing  conditions 
often  disturb  the  normal  processes.  But  making  due  allow- 
ance for  this  source  of  fallacy,  it  may  be  accepted  that  there 
is  a  real  rise  of  general  temperature  during  labour,  and  a 
special  rise  in  the  uterus  during  contraction. 

In  some  cases  the  skin  remains  dry  and  hot  during  labour, 
but  often  it  is  bathed  in  perspiration.  The  face  becomes  red, 
the  tongue  pale  and  rather  dry.  These  phenomena  are  espe- 
cially pronounced  when  the  dilatation  stage  is  protracted. 

ResjAration  is  modified.  The  movements  are  increased. 
Winckel  says^  the  increase  is  as  20*7  to  18'7  in  the  minute. 
They  are  more  frequent  during  the  intervals  between  the  con- 
tractions. During  the  expulsive  contractions,  when  the  respi- 
ratory muscles  are  called  into  action,  the  glottis  being  closed, 
the  movements  are  necessarily  suspended. 

'  SchivaiuicrxcJuift,  GeVurt  nnd  Wochenbctt,  1807. 

*  Klinischc  licDhachtnttgcn  ziir  Pathologie  der  Gchurt,  1869. 

'  Loc.  cit. 
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Modifications  of  the  Functions  of  the  Foetus  produced  by  Labour. 

The  phenomena  presented  by  the  circulation  have  been 
already  described  when  studying  the  effect  of  the  uterine 
contractions. 

Respiration.  During  gestation  the  foetus  makes  no  respi- 
ratory movement.  Eespiration  and  its  attendant  nutritive 
processes  are  carried  on  by  osmosis,  that  is,  by  gaseous  and 
liquid  interchange  between  the  maternal  blood  and  the  foetal 
blood  in  the  placenta.  This  goes  on  during  labour.  But  if 
the  placental  function  is  unduly  interrupted,  inspiratory  efforts 
are  made,  under  which  meconium  may  be  voided  into  the 
liquor  amnii,  and  some  of  this  fluid  may  be  drawn  into  the 
air-passages. 

Occasionally,  when  the  membranes  are  burst,  if  the  face 
presents,  or  if  the  obstetrist  has  passed  his  hand  into  the 
uterus  to  practise  some  manoeuvre,  air  may  be  conducted  along 
with  it,  and  reaching  the  child,  may  be  inspired  by  it; 
and  thus  a  phenomenon  which  has  been  much  contested  may 
arise.     This  is — 

Vagitus  intra-uterinus.  On  expiration  the  foetus  still, 
in  utero  or  in  vagina,  may  utter  a  cry.  The  j)ossibility  of 
this  has  been  doubted.  Velpeau,  with  x^ithy  cynicism,  said  : 
'  Since  educated  men,  worthy  of  faith,  say  they  have  heard  it, 
I  believe ;  but  if  I  myself  had  heard  it,  I  would  not  believe.' 
And,  indeed,  it  is  one  of  those  things  that  demand  close,  intel- 
ligent, and  repeated  observation  to  carry  conviction.  Certain 
it  is  that  sounds  easily  misinterpreted  by  unskilled  and  im- 
pressible minds  are  heard  which  are  not  due  to  this  cause. 
A  little  air  getting  into  the  uterus  or  vagina  has  given  rise 
to  sounds  which  we  have  known  the  bystanders  to  attribute  to 
the  child,  yet  the  child  has  been  dead. 

The  evidences  upon  which  we  rest  om-  belief  in  the  reality 
of  vagitus  uterinus  are  these  : 

1st.  The  proofs  now  generally  accepted  that  the  foetus 
in  utero  makes  real  inspiratory  efforts  when  the  placental 
circulation  is  interrupted. 

2nd.  The  fact  that  air  may  find  its  way  into  the  vagina  and 
uterus  and  come  into  contact  with  the  child's  face. 
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3rd.  The  fact  that  duiing  the  diastole  of  the  uterus  there 
is  a  degree  of  suction  force  towards  the  ca\aty,  and  such  re- 
laxation of  the  uterus,  that  the  chest  walls  of  the  child  may 
readily  expand. 

4th.  The  fact,  which  we  and  others  have  verified,  that  when 
the  face  presents,  and  is  still  at  some  distance  from  the  vulva, 
air  admitted  to  the  vagina  reaches  the  child's  face,  and  is 
inspired.  In  these  cii-cumstances  we  have  heard  the  child 
cry,  and  the  vaulted  chest  when  bom  shows  that  it  had  breathed 
Indeed,  in  these  circumstances,  breathing  has  been  maintained 
either  by  keeping  a  finger  or  a  tracheal  tube  in  the  child's 
mouth. 

If  air  can  thus  enter  the  child's  lungs  when  the  face  is  in 
the  vagina,  it  is  reasonable  to  infer  that  it  may  do  as  much 
when  the  face  is  still  in  the  cavity  of  the  uterus. 

Lastlv,  there  is  the  evidence  of  authority,  positive  evidence 
of  men  not  open  to  the  impeachment  of  ignorant  credulity,  and 
too  multiplied  to  be  set  aside  by  sceptical  negation.  Amongst 
the  witnesses  to  the  fact  are  Marc,  Baudelocque  the  younger, 
Depaul,  "Winckel,  to  whom  we  may  add  ourselves.  Several  of 
the  instances  recorded  have  been  cases  of  foot  or  shoulder  pre- 
sentation, where  the  hand  was  introduced  into  the  uterus  for 
the  purposes  of  turning  or  extraction. 

The  Management  of  Simple  Labour. 
"^^'hat  to  observe  in  the  Parturient  Woman. 

1.  The  aspect  and  general  condition. 

2.  Pulse,  respiration,  temperature. 

3.  Feel  the  abdomen,  to  estimate  size,  firmness,  move- 
ments of  uterus,  position  of  uterus  ;  also  the  changes  in  these 
conditions  during  the  pains. 

4.  Inquire  as  to  pains,  their  seat,  order  of  recurrence, 
duration,  interv'als.  Note  the  discharges,  mucous,  blood, 
watery. 

5.  Vaginal  exaniimition.  Lubricate  the  fingers  with 
carbolised  vaseline,  1  in  80. 

The  first  thing  to  determine  is :  the  reality  of  pregnancy  ; 
the  next  is  :  the  reality  of  labour.  Note  the  time  of  begin- 
ning of  opening  of  the  os  uteri.     This  marks  the  beginning 
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of  the  first  stage  of  labour.  These  points  settled  in  the 
affirmative,  the  finger  takes  note  of  the  condition  of  the 
vulva,  of  the  vagina  as  to  lubrication,  dilatability ;  of  the  os 
uteri,  its  position ;  is  it  open  ?  if  so,  to  what  degree  ?  is  it 
dilatable  ?  does  it  alter  during  a  pain  ? 

The  presentation  :  this  should  if  possible  be  made  out ;  the 
bag  of  membranes  :  does  it  bulge  during  the  pains?  is  it  thick, 
resisting,  or  thin  ?  is  it  still  entire  or  burst  ?  Catch  the  liquor 
amnii  in  a  bowl ;  inspect  it ;  is  it  limpid,  turbid,  pale  or  dis- 
colom'ed?  note  the  quantity. 

Stethoscopic  observation  may  be  apphed  to  the  foetal 
heart. 

So  far  there  is  little  to  do  beyond  observing  the  com'se  of 
events,  and  sustaining  the  courage  of  the  parturient.  Care 
should  be  taken  to  secure  the  emptying  of  the  bladder.  A 
little  light  nourishment  may  be  given.  If  pain  be  urgeirt,  a 
sedative  draught  of  15  minims  of  laudanum  may  be  given.  If 
the  patient  or  her  friends  call  out  for  chloroform,  evade  com- 
plying dming  this  stage.  The  continued  presence  of  the 
physician  during  this  stage  is  not  necessary,  but  when  dila- 
tation is  fairly  progressing  in  a  pluripara  it  is  wiser  to  keep 
within  call. 

During  the  premonitory  stage,  or  if  not  then  done,  during 
the  dilatation  stage,  it  is  useful  to  empty  the  bowels  by  enema ; 
the  subsequent  progress  of  the  labour  is  facilitated,  and  an- 
noyance to  patient  and  physician  is  avoided. 

The  main  duty  of  the  physician  is  to  take  care  that  no 
undue  interference  or  meddling  is  practised.  Especially  the 
parturient  should  be  enjoined  not  to  attempt  'to  help  herself 
by  forcing  efforts.  These  do  not  advance  the  labour,  and  only 
€xhaust  the  patient's  strength. 

Take  care  that  no  ergot  or  other  oxytocics  be  administered. 

Take  care  not  to  rupture  the  membranes. 

Note  the  time  at  which  the  membranes  rupture.  This 
marks  the  beginning  of  the  second  stage  of  labour. 

Observation  is  now  directed  to  the  advance  of  the  pre- 
senting part ;  the  rotation  and  other  adaptive  movements. 

The  formation  of  the  caput  succedaneum  or  corresponding 
swellings  in  presentation  of  parts  other  than  the  head. 

Note  the  condition  of  the  woman  as  affected  by  the  labour ; 
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pulse,  respiration,  state  of  skin,  rigors,   injection  of  face,  or 
pallor  ?  vomiting  ?  defecation  ? 

Note  the  capping  of  the  child's  head:  1,  by  the  uterine 
valve  ;  2,  by  the  perinseal  valve ;  the  condition  of  the  vulva  and 
perinseum  ;  the  rotation  and  extension  of  the  presenting  part. 
Observe  the  evolution  of  the  child  during  its  birth. 
Note  the  state  of  the  child  when  born  :  sex,  development,, 
alive  or  dead ;  feel  the  cord,  feel  the  thorax  for  heart -beat, 
observe  aspect  of  face,  cyanosed  or  pale  ;  are  limbs  limp  or 
flexed  upon  trunk  ?     Respirations,  character  of. 

The  plastic  defovniations,  i.e.  shape  of  head ;  are  cranial 
bones  entire  ? 

From  the  beginning  of  this  stage,  as  a  rule  the  patient,  if  a 
pluripara,  should  not  leave  her  bed ;  in  the  case  of  a  primipara, 
ho\vever,  if  the  pains  flag,  she  may  get  up  and  -svalk  about  a 
little  at  intervals.  This  has  the  efl"ect  of  awakening  the  uterine 
contractions,  and  lessening  the  tedium  of  expectation. 

Sometimes,  when  the  head  is  bulging  the  perinseum,  the 
woman  feels  an  imperious  want  to  relieve  the  bowel,  and  she 
may  try  to  get  on  the  night-stool.  This  should  on  no  account  be 
allowed.  We  have  known  the  child  to  be  precipitated  into  the 
stool,  the  cord  broken,  and  the  child  in  danger  of  drowning  in 
the  contents  of  the  stool.  And  there  is  no  slight  danger  to  the 
mother  of  haemorrhage  and  inversion  of  the  uterus. 

The  care  of  the  perinaeum.  It  has  been  much  disputed 
whether  the  perinaeum  should  be  '  supported,'  or  left  to  take 
care  of  itself.  We  believe  there  is  now  a  general  consensus  or 
opinion  in  favour  of  supporting  the  perinreum.  The  question, 
therefore,  is  simply  tvhen  to  do  it,  and  hoiu  to  do  it. 

When  to  support  the  p)erinceiiin.  It  is  of  no  use  to  begin 
before  the  head  is  distending  the  vulva.  All  pressure  upon 
the  pelvic  floor  before  this  time  is  waste  trouble,  and  injurious 
by  contusing  the  parts.  Besides,  as  Tyler-Smith  pointed  out, 
pressure  upon  the  perinseum  may  excite  uterine  contractions, 
and  thus  disturb  the  due  order  of  the  parturient  process.  The 
proper  time  to  give  support  is  when  the  head  is  gliding  on 
through  the  vulva,  stretcliing  the  perimeum,  thinning  it  out, 
so  that  it  threatens  to  burst. 

How  to  supjjort  the  perinoEum.  During  the  expulsive 
stage  a  finger  is  applied  from  time  to  time  to  the  head  and 
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carried  back  to  the  edge  of  the  perinseum  to  take  note  of  the 
advance  of  the  head,  and  of  the  degree  of  stretching  of  the 
perinauim.  When  this  is  great,  and  increasing  before  the 
advance  of  the  head,  support  duly  rendered  may  help  in  two 
ways  :  first,  the  palm  of  the  hand,  so  spread  out  as  to  rest  upon 
the  coccyx  behind  and  upon  the  pelvic  floor,  prolongs  and 
strengthens  the  pelvic  floor,  retarding  the  too  precipitate  exit 
of  the  head ,  giving  the  soft  tissues  time  to  stretch ;  and  by 
directing  the  head  under  the  pubic  arch,  excess  of  pressure 
upon  the  edge  of  the  perinseum  is  avoided  ;  secondly,  by  pushing 
forward  skin  from  behind  and  the  sides,  the  capacity  of  the 
perinseum  is  somewhat  increased.  Support  is  given  during  the 
pains,  and  remitted  during  the  intervals,  to  enable  the  circula- 
tion to  be  restored.  Free  lubrication  with  vaseline  or  oil,  and 
occasionally  fomentations,  make  the  dilatation  more  easv. 

Laceration  of  the  'perincewin  may  begin  in  two  ways — first* 
and  most  commonly,  by  tearing  at  the  extreme  edge,  and  then 
the  rent  may  extend  backwards  in  the  median  line,  splitting 
up  the  pelvic  floor  to  the  edge  of  the  sphincter  ani  or  through 
it,  or  the  rent  may  run  laterally;  secondly,  the  perinseum, 
bulging  out  in  the  middle,  may  burst  at  this  part,  and  the  rent 
may  run  forward  through  the  fourchette  and  backwards  through 
the  sphincter  ani ;  or  the  child  may  be  driven  bodily  through 
the  central  hole,  the  edge  of  the  perinaeum  keeping  entire. 
The  child  performs  a  feat  similar  to  the  circus  feat  of  leaping 
through  a  hoop  covered  with  paper. 

It  is  obvious  that  the  extended  palm  of  the  hand,  well  sup- 
porting the  pelvic  floor,  will  obviate  this  latter  accident ;  and 
that  lengthening  the  perinseum  forwards,  and  directing  the  ad- 
vancing head  well  under  the  pubic  arch,  will  much  lessen  the 
risk  of  tearing  at  the  edge  of  the  perinseum. 

When  the  occiput  is  turning  up  under  the  pubic  arch,  the 
hand  of  the  obstetrist  grasping  the  head,  steadily  pushing  it 
forwards,  may  greatly  aid  the  extension  movement.  If  want 
of  driving  power  is  observed  at  this  time,  steady  j)ressure  upon 
the  fundus  of  the  uterus  will,  by  propagated  force  along  the 
child's  spine,  still  further  assist  the  propulsive  and  extension 
movements.  Until  the  stage  of  exj)ulsion  is  advanced  the 
posture  of  the  patient  is  not  very  important.  She  may  seek 
ease  by  varying  it.      But  when  the  head  is  engaging  in  the 
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vulva,  the  period  of  final  crowning,  the  posture  assumed  may 
favour  or  lessen  the  risk  of  the  perinseum  being  torn.  Whether 
the  posture  be  dorsal,  as  in  France,  or  the  left  lateral,  as  in 
England,  the  knees  should  be  flexed  upon  the  abdomen  and 
held  slightly  apart  during  the  e^'olution  of  the  head.  The 
parturient  instinctively  assumes  this  posture.  It  takes  off  a 
little  tension  from  the  perinseum,  and  brings  the  pelvic  axis 
into  more  favourable  relations  for  the  passage  of  the  head. 

The  perinseum  may  still  be  ruptured  by  the  stretching  of 
the  shoulders  if  these  be  driven  through  abruptly  ;  the 
perineum  should,  therefore,  be  supported  during  this  stage. 

Playfair,  not  without  reason,  objects  to  the  term  and 
practice  of  'supporting  the  perinasum,'  and  proposes  to  sub- 
stitute '  relaxation  of  the  peringeum.'  This  is  effected  by  the 
manoeuvre  described  of  pushing  the  skin  of  the  perinseum  and 
external  labia  forwards  and  towards  the  median  line.  The 
perinseum  is  thus  supplemented  and  rendered  less  rigid. 
Goodell  x^uts  a  finger  in  the  rectum  and  draws  the  structures 
in  front  forward,  so  as  to  relax  the  fourchette. 

The  cord.  As  soon  as  the  head  is  born  it  is  proper  to  pass 
a  finger  round  its  neck  to  discover  if  the  cord  be  coiled  around 
it.  If  this  is  the  case  there  are  two  ways  of  dealing  with  it. 
First,  if  the  head  is  stationary,  and  the  cord  be  not  tightly 
embracing  the  neck,  a  gentle  attempt  may  be  made  to  draw 
the  encircling  loop  forward  over  the  occiput  and  head,  so  as  to 
liberate  it.  But  should  there  be  any  difficulty  in  executing 
this  manoeuvre,  it  is  better  not  to  lose  time,  which  may  involve 
two  distinct  calamities — first,  strangulation  of  the  child ; 
secondly,  dragging  by  the  shortened  cord  upon  the  placenta 
and  uterus,  thus  disposing  to  rupture  of  the  cord  at  the 
placental  end,  or  detachment  partial  or  entire  of  the  placenta, 
leading  to  h?emorrhage;  or,  if  the  placenta  remain  adherent, 
possibly  to  inversion  of  the  uterus.  At  any  rate,  the  normal 
course  of  labour  will  probably  be  disturbed. 

The  simple,  prompt,  and  effective  escape  from  these 
accidents  is  to  cut  the  cord  at  the  most  convenient  point.  This 
done,  and  holding  the  two  cut  ends,  a  liguture  may  be  applied 
to  each  to  meet  the  possible  complication  of  a  second  child  hi 
utero  drawing  its  blood-supply  from  a  common  placenta,  the 
vessels  of  the  two  foetuses  anastomosing.     The  improbability  of 
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this  event  is  so  great  that  it  might  perhaps  safely  be  disregarded. 
Another  event  is  more  probable — blood  may  escape  from  the 
foetal  end  of  the  cord,  and  thus  endanger  the  child.  In  the 
great  majority  of  cases,  the  head  having  emerged  and  the 
chest  quickly  following,  air  is  drawn  into  the  lungs,  the  circu- 
lation assumes  the  course  determined  by  aerial  respiration, 
and  the  blood-current  is  turned  off  from  the  umbilical  vessels. 
Still,  if  we  cannot  tie  both  ends  of  the  cord — we  must  tie  both 
because  we  cannot  tell  which  is  in  communication  with  the 
foetus — it  only  remains  to  expedite  the  delivery  of  the  trunk, 
so  as  to  tie  the  cord  near  the  umbilicus  in  the  usual  way. 
This  is  done  by  gentle  traction  upon  the  head  by  the  hands, 
aided  by  '  expression,'  that  is,  by  compressing  the  fundus  and 
sides  of  the  uterus. 

There  is  no  need  to  tie  the  placental  end  of  the  cord 
unless  we  suspect  twins ;  the  little  blood  that  oozes  from  it 
■does  not  come  from  the  mother  ;  it  is  simply  that  part  of  the 
fcetal  blood  which  circulated  in  the  placenta. 

The  third  stage.  The  cord  is  tied.  The  proper  time  for 
tying  it. 

Feel  above  pubes,  state  of  uterus,  and  contractions. 

Ascertain  state  of  bladder. 

Trace  cord  into  vagina  to  ascertain  if  its  insertion  is  within 
reach. 

Observe  state  of  woman,  pulse,  respirations. 

Flow  from  vagina,  hsemorrhage. 

Trace  state  of  uterus  after  expulsion  of  placenta ;  is  there 
a  second  child  ? 

The  placenta  is  cast  out  or  expressed. 

Examine  placenta  minutely.  Is  it  entire,  as  to  its  cotyledons 
and  membranes  ?  observe  relation  of  rent  in  membranes  to 
nearest  margin  of  placenta  ;  how  did  placenta  pass  out  of  vulva, 
edgewise,  or  like  a  reversed  umbrella,  membranes  covering 
maternal  surface  ?  Does  it  show  signs  of  disease,  fatty,  cal- 
careous, or  other  tissue  change  ?  Form  ;  relation  of  insertion 
of  cord  to  placental  circle ;  is  placenta  single,  diffuse,  or  does 
it  show  stray  cotyledons  ? 

Examine  vulva  and  perineum  ;  intact  or  torn,  extent  of 
injury;  thrombus. 

The  parturient  becomes  a  puerpera.     The  binder  is  applied. 
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The  Management  of  the  Third  Stage  of  Labour.     Physiological 
Hsemorrhage  of  Parturition. 

The  third  stage  of  labour  consists  mainly  in  the  extrusion 
of  the  placenta.  Security  against  haemorrhage  and  against 
septicaemia  depend  largely  upon  the  proper  management  of 
this  stage.  The  conduct  to  be  observed  must  be  based  upon 
the  recognition  of  the  events  -which  take  place.  The  following 
conditions  are  observed  in  healthy  labour  : 

1.  Immediately  following  the  extrusion  of  the  child  there 
is  a  fall  of  nerve-tension  and  fall  of  vascular  tension,  a 
kind  of  physiological  shock,  not  usually  marked  by  depression, 
but  rather  by  a  state  of  gentle  lassitude  and  a  sensation  of 
relief  that  a  great  and  trying  function  has  been  accomplished. 
The  rapid  discharge  of  nerve-force  during  the  stormy  struggle 
of  expulsion  is  followed  by  a  calm  that  lasts  for  several  minutes. 
This  calm  is  necessary  for  the  recovery  from  the  shock,  for  the 
restoration  of  nerve-force  which  is  wanted  for  the  extrusion  of 
the  placenta  and  the  contraction  of  the  uterus.  Immediately 
followino"  upon  the  contraction  which  expels  the  child  the 
blood-flux  hitherto  attracted  towards  the  uterus  to  nourish  the 
child  is  diverted  from  the  pelvic  vascular  system.  The  sepa- 
ration of  the  placenta  from  the  uterine  wall  begins  with  the 
expulsion  of  the  child.  The  strongest  contractions  of  the 
uterus  commonly  fail  to  separate  the  placenta  so  long  as  the 
child  is  retained  in  the  uterus,  unless  it  be  in  breech  presenta- 
tions. The  separation  is  efifected  by  the  rapid  loss  of  relation 
between  the  area  of  the  placenta  and  the  area  of  the  uterine 
surface  to  which  it  had  grown.  The  superficial  area  of  an 
average  placenta  may  be  stated  at  70  square  inches,  and  of 
course  the  superficial  area  of  the  uterine  surface  to  which  it 
adheres  corresponds.  But  when  the  uterus  contracts,  the  area 
of  placental  attachment  is  suddenly  reduced  to  about  19  square 
inches.     Thus  the  placenta  is  cast  off. 

This  contraction  of  the  uterus  is  attended  by  another  event. 
The  volume  of  blood  prepared  for  the  nutrition  of  the  child, 
]>lacenta,  and  uterus  is  now  superfluous.  It  has  to  be  disposed  of. 
This  is  done  as  follows  :  the  uterus  contracting,  the  blood  con- 
tained in  the  sinuses  is  forced  out  into  the  cavity  of  the  uterus. 
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The  blood  so  discharged  may  be  called  '  the  physiological 
hnemorrhage  of  labour.'  Another  portion  of  maternal  blood,  that 
contained  in  the  placental  cavernous  structure,  is  thrown  off 
with  the  placenta ;  at  the  same  time  the  intra-uterine  arteries 
being  closed,  the  blood  brought  to  the  uterus  is  turned  aside 
into  the  general  circulation.  The  effect  of  this  last  process  is 
to  raise  somewhat  the  arterial  tension. 

Grenerally  the  detachment  of  the  placenta  is  completed,  or 
nearly  so,  by  the  final  contractions  which  expel  the  child.  But 
it  is  often  retained  for  a  while  in  the  uterine  cavity.  During 
this  retention  the  uterus  necessarily  remains  bulky;  its  pla- 
cental area  is  not  reduced  to  the  minimum,  and  some  further 
loss  of  blood  may  take  place.  But,  presently,  the  nerve-force 
gradually  gathered  up  in  the  stage  of  rest  is  called  into  use. 
The  presence  of  the  placenta  in  the  uterus  rouses  the  dormant 
diastaltic  function,  and  renewed  contractions  set  in.  The  cubic 
space  of  the  cavity  and  the  placental  area  are  quickly  reduced, 
and  thus  the  placenta  is  often  cast  into  the  vagina,  and  some- 
times into  tbe  bed. 

The  Tiiechanism  of  the  detachment  and  extrusion  of  the 
jplacenta  is  effected  by  two  forces  of  the  uterus,  retractility 
and  active  contraction.  As  the  child  is  extruded  from  the 
uterine  cavity,  the  uterus  springs  back  as  it  were  upon  it- 
self, effecting  a  restitution  of  form  and  size  by  virtue  of  its 
elasticity  or  retractility.  To  this  force  is  added  the  active  con- 
traction of  the  muscular  coat. 

The  placenta  itself  is  detached  before  the  membranes.  The 
mode  in  which  the  placenta  is  cast  out  of  the  uterus  has  lately 
l)een  much  discussed.  It  is  often  observed  that  when  the 
placenta  is  withdrawn  from  the  vagina,  it  is  inverted,  that 
is,  the  foetal  surface  comes  first,  and  the  membranes  following 
cover  the  maternal  surface.  This  is  of  course  the  reverse  of 
the  relations  of  placenta  and  membranes  in  utero.  On  the 
other  hand,  when  no  traction  is  made  upon  the  cord,  and  the 
expulsion  of  the  placenta  is  effected  by  the  natural  forces,  it  is 
freqv^ently  found  that  the  maternal  surface  is  external,  whilst 
the  membranes  preserve  their  natural  relations,  covering  the 
foetal  surface  and  the  cord. 

Recent  text-books  give  comparative  figures  of  these  two 
appearances,  one  that  representing  the  '  inverted  umbrella  '  dis- 
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position  from  Schultze,  who  adopts  Baudelocque's  description  j 
the  other  representing  the  placenta  and  membranes  preserving 
their  normal  relations,  from  Duncan.  Duncan  maintained  that 
the  inversion  was  produced  by  manual  interference.  This  is 
undoubtedly  true  sometimes.  But  it  is  an  error  to  assume 
that  it  is  always  true.  We  can  affirm  from  the  most  minute 
observation  that  the  uninterrupted  natural  process  will  often 
produce  inversion  of  the  placenta;  and  also  that  moderate 
traction  on  the  cord,  aided  by  compression  of  the  uterus,  will 
deliver  a  placenta  edgewise,  the  membranes  covering  the  fcetal 
surface. 

Baudelocque's  account  is  perfectly  accurate.  '  Sometimes,' 
he  says,  '  the  disunion  begins  at  the  centre  of  the  placenta^ 
and  sometimes  at  a  point  of  its  circumference,  and  different 
phenomena  result.  In  the  first  case,  the  middle  of  the  placenta 
being  pushed  forward  forms  a  pouch  which  fills  with  blood,  and 
which  presents  to  the  touch  its  surface  covered  with  membranes 
and  vessels.  A  similar  pouch  forms,  and  the  placenta  presents 
in  the  same  manner,  when  it  begins  to  separate  by  the  farthest 
edge  from  the  os  uteri.  But  things  take  place  differently  when 
the  placenta  is  detached  from  below,  especially  when  near  the 
OS.  In  this  case  it  rolls  upon  itself  like  a  cylinder  or  horn, 
according  to  the  length  of  the  uterus,  so  that  it  presents  by  its 
rough  aspect,  and  its  exit  is  always  preceded  by  a  discharge  of 
blood.'     The  case  could  not  be  better  stated. 

Tarnier  affirms  that  the  inversion  of  the  ovum  is  habitually 
spontaneous,  so  that  the  amniotic  aspect  usually  looks  externally. 
The  placenta,  he  says,  first  detaches  itself,  and  in  descending 
upon  the  neck  of  the  uterus  and  into  the  vagina,  it  drags  the 
membranes,  which  in  their  turn  become  detached ;  thus  the  ovum 
turns  inside  out  like  the  finger  of  a  glove,  and  presents  its  am- 
niotic surface  outwards.  It  is  the  foetal  surface  then  which  usually 
presents  itself  at  the  orifice  of  the  uterus,  even  when  no  traction 
is  made  upon  the  cord  ;  but  Tarnier  also  admits  that  the  placenta 
sometimes  presents  by  its  edge.  Ribemont-Dossaignes  and 
Pinard,  basing  on  numerous  observations  ad  hoc,  affirm  that 
the  placenta  in  the  great  majority  of  instances  presents  by  its 
fa'tal  aspect.  We  conclude  that  both  presentations  may  occur 
spontaneously ;  and  we  are  prepared  to  go  further  and  say,  that 
the  edge  presentation,  membranes  covering  the  amniotic  aspect, 
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may  occm-  under  traction  upon  the  cord.  At  the  same  time  it 
must  be  admitted  that  traction  upon  the  cord  when  the  inser- 
tion is  central  favours  inversion.  The  explanation,  we  think, 
will  be  found  in  the  seat  of  attachment  of  the  placenta.  When 
the  placenta  is  implanted  upon  the  fundus,  or  anywhere  within 
the  upper  polar  region,  the  cord  is  usually  central  as  regards 
the  placenta,  and  the  central  detachment  described  by  Baude- 
locque,  leading  to  bulging  of  the  middle  of  the  placenta,  most 
frequently  takes  place  (see  fig.  3,  p.  40).  On  the  other  hand, 
when  the  placenta  has  grown  to  the  sides  of  the  uterus,  a  part 
dipping -within  the  lower  zone  or  segment,  this  lower  edge  will 
generally  be  first  detached  and  the  placenta  will  descend  edge- 
wise, roll  up  lengthwise,  and  come  into  the  vagina  with  the 
membranes  covering  the  fcBtal  aspect. 

"We  offer  this  explanation  not  as  a  matter  of  speculation 
but  as  the  result  of  many  and  careful  observations  upon  the 
phenomena  attending  the  various  seats  of  implantation  of  the 
placenta.  These  observations  will  be  again  referred  to  when 
describing  the  history  of  Placenta  Prsevia.  This  view  of  the 
mode  of  presentation  of  the  placenta  depending  upon  the  seat 
of  implantation  is  described  by  Baudelocque.  Figs.  3,  4  re- 
present the  ordinary  mechanism  of  detachment  and  expulsion 
of  the  placenta  when  it  had  grown  to  the  upper  region  of  the 
uterus ;  and  figs.  5,  6,  when  it  had  grown  to  the  sides. 

When  the  placenta  is  detached,  the  uterine  contractions 
drive  it  into  the  vagina.  If  no  interference  be  practised,  this 
stage  takes  about  ten  to  twenty  minutes. 

The  next  stage  consists  in  the  exjjulsion  from  the  genital 
canal.  This  may  take  an  hour  or  more.  The  recently  distended 
vagina  is  expanded  by  the  intruding  placenta.  It  lies  there 
bejond  the  range  of  uterine  power;  the  vagina  itself  possesses 
inadequate  contractile  force ;  and  but  for  the  forcing  action  of 
the  voluntary  muscles  exerted  as  in  defecation,  the  placenta 
might  remain  for  an  indefinite  time.  Indeed,  WilHam  Hunter 
and  others  of  his  school,  carrying  to  extremes  faith  in  the  suf- 
ficiency of  Nature  to  complete  a  physiological  process,  were  in 
the  habit  of  leaving  the  work  to  Natm-e.  The  results  were  in 
some  cases  so  disastrous  by  haemorrhage  and  septicaemia  that 
this  negative  practice  was  abandoned. 

There  are  four  principal  methods  of  managing  the  placenta. 
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The  first  is  the  exploded  one  just  described  of  doing  nothing; 
but  gometimes  there  is  nothing  to  do.  The  second  is  that  of 
removing  it  by  hand  from  the  uterus  or  vagina.  The  third  is 
by  expression,  or  squeezing  the  placenta  out  of  the  uterus  or 
vagina  by  hand-pressure  applied  to  the  uterus.  This  is  called 
*  placental  expression.'  The  fourth,  is  by  introduction  of  the 
hand  into  the  uterus.    These  methods  form  an  ascendino-  scale. 


Fio.  ". — representing  first  stage 
of  .^e|i;ii;ui<>n  of  iihiccnta  from 
fundal  iittaclinient.  Commenc- 
ing iiiv(isii)n  of  placenta. 
(Kobert  IJarnes.) 


Fig.  ■!. — Second  stage  of  delacli- 
nicnt  of  placenta  from  fundal 
attachment.  Inversion  com- 
plete, dragging  membranes  on 
maternal  surface.  (Kobert 
Barnes.) 


coming  into  successive  use  according  to  the  rising  necessity  of 
the  case. 

If  we  are  sure  that  1  he  placenta  is  detached  from  the  uterus, 
the  second  plan,  which  consists  in  simply  withdrawing  it  by 
gentle  traction  upon  the  cord,  aided  by  steady  pressure  on  the 
fundus,  is  tlie  best.  Hoiu  do  lue  knoiu  that  the  placenta  is 
detached  ?     This  may  be  inferred  to  have  taken  place  if,  after 
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a  few  minutes'  rest,  pains  or  contractions  of  the  uterus  are  felt 
by  the  patient ;  if  the  obstetrist  feel  the  uterus  harden  and 
become  sensibly  reduced  in  bulk,  forming  a  firm  globe  reaehin<j- 
not  much  above  the  umbilicus.  Sometimes  he  may  feel  the 
uterus  undergo  sudden  and  considerable  reduction  in  bulk,  and 
he  is  sensible  that  something  has  passed  out  of  its  cavity. 

The  next  step  is  to  pass  the  index,  the  cord  serving  as  a 
clue  to  search  for  the  placenta.    If  he  fail  to  reach  the  root  of 


Fig.  5.— First  stage  of 
detachment  of  pla- 
centa from  lateral  at- 
tachment. Descent 
edgewise.  (Robert 
Barnes.) 


Fig.  6. — Second  stage  of  detachment  of 
placenta  from  lateral  attachment,  roll- 
ing-up  lengthwise  and  descent  edgewise; 
membranes  following  on  foetal  surface. 
(Robert  Barnes.) 


the  cord  and  to  feel  the  placenta,  he  may  infer  that  the  organ 
is  not  yet  detached ;  if,  on  the  other  hand,  the  placenta  be  easily 
felt,  it  is  because  it  is  detached  and  has  come  down  into  the 
cervix  or  vagina. 

Then  comes  the  o^uestion  of  removing  it.  A  common  error 
is  too  great  haste  to  interfere.  "Wait  a  while  for  the  uterus  to 
recover  power,  and  the  placenta  to  mould  itself  to  the  passages. 
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If  we  begin  traction  too  soon,  the  iiTitated  uterus  is  thrown 
into  spasmodic  action,  the  natural  order  of  its  contraction  is 
perverted ;  the  placental  seat,  liable  to  a  kind  of  paralysis,  and 
the  placenta,  still  perhaps  partly  adhering,  is  passive  or  only 
slightly  contracting ;  more  active  contractions  are  provoked  in 
the  lower  part  of  the  uterus.  The  effect  of  this  is  to  imprison 
the  placenta  in  a  pouch  at  the  upper  part  of  the  utenis.  It  is 
*  incarcerated,'  '  encysted,'  or  there  is  the  so-called  '  hom- 
glass  contraction.'  And  then,  until  the  disordered  action  of 
the  uterus  has  been  calmed  by  repose,  or  a  dose  of  opium,  or  a 
whiff  of  chloroform — a  remedy  to  be  avoided  in  this  stage — the 
placenta  will  not  come  away,  unless  it  be  by  the  forcible  intro- 
duction of  the  hand  through  the  constricted  part  of  the  uterus 
— also  a  proceeding  to  be  avoided  if  possible ;  or,  if  we  proceed 
to  remove  the  placenta  whilst  the  uterus  is  still  inert,  we  ran 
great  risk  of  causing  inversion. 

Proceed  then  gently,  and  after  a  proper  interval  of  rest, 
before  trying  to  remove  the  placenta. 

Another  imperative  rule  is  not  to  give  ergot  during  the 
placental  stage.  Ergot  given  at  this  time  is  likely  to  defeat 
the  very  object  in  view.  It  is  likely  to  excite  irregular  spas- 
modic or  tetanoid  contractions,  which  will  lock  up  the  placenta, 
and  render  all  attempts  at  manual  extraction  abortive,  even 
dangerous. 

Hoiu  to  remove  the  jjlacenta. 

1.  During  the  last  stage  of  the  expulsion  of  the  child,  the 
nurse  or  other  assistant  will  have  been  pressing  steadily  upon 
the  fundus  uteri,  following  the  child  down. 

2.  Keep  up  gentle  pressure  upon  the  uterus  after  the 
birth  of  the  child.  Avoid  kneading  or  rubbing  the  uterus, 
unless  it  be  done  very  gently ;  otherwise  this  manoeuvre  is  apt 
to  cause  disordered  spasmodic  action,  and  we  have  suspected  it 
to  be  the  cause  of  metritis. 

3.  After  a  repose  of  three  or  four  minutes,  holding  the 
cord  by  one  hand,  run  a  finger  along  it  into  the  vagina.  In 
this  case  two  fingers  may  be  firmly  pressed  near  the  root  of  the 
cord  into  the  body  of  the  placenta,  so  as  to  hook  the  placenta 
down  towards  the  vulva.  The  pressure  is  steadily  made  back- 
wards, following  the  curve  of  the  sacrum.  You  thus  get  b}' 
the  combined  use  of  the   two  hands    '  axis-traction.'     At  the 
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same  time  moderate  traction  is  made  on  the  cord,  and  the 
whole  mass  is  made  to  slide  down.  By  the  consentaneous  light 
traction  on  the  cord,  downward  and  backward  pressure  upon 
the  placental  mass,  and  steady  pressure  upon  the  fundus  uteri 
by  an  assistant,  the  distributed  force  avoids  undue  force  in  any 
one  direction,  and  the  placenta,  if  detached,  is  removed  in  the 
easiest  and  safest  manner.  Nurses  will  often  at  this  point 
urge  the  i)atient  to  cough  or  bear  down,  and  this  may  succeed. 
Harvey  effected  extrusion  sometimes  by  giving  a  sternutatory. 
Pulling  unduly  upon  the  cord  is  apt  to  cause  it  to  break  away 
from  the  placenta.  The  most  common  seat  of  rupture  is  near 
the  insertion.  Hence  we  may  infer  that  this  is  the  weakest 
point.  This  accident  entails  the  loss  of  the  natural  clue  to  the 
placenta,  and  renders  it  necessary  to  pass  the  hand  into  the 
vagina,  or  even  into  the  uterus  to  seize  the  placenta,  unless  it 
can  be  squeezed  out,  as  will  be  presently  described. 

4.  As  soon  as  the  placenta  is  outside  the  vulva,  seize  it  in 
both  hands  and  rotate  it  two  or  three  times,  so  as  to  throw  the 
membranes  into  a  twisted  rope.  This  gives  them  more  cohesion, 
and  the  risk  of  leaving  shreds  behind  is  lessened.  Fig.  4 
shows  how  the  mass  of  the  placenta  protruding  in  vagina  or 
near  outlet  favours  this  rotation  by  the  hands,  and  serves  to 
draw  the  membrane  down  rope-form. 

o.  The  placenta  removed,  steady  pressure  is  still  kept  up 
on  the  fundus  uteri,  and  the  expelled  clots  and  liquor  amnii 
are  received  into  diapers,  or,  better  still,  into  a  shallow  bowl. 
The  bottom  of  the  sponge-bowl  answers  well.  This  plan  serves 
the  double  purpose  of  cleanliness  and  of  enabling  us  to  estimate 
the  quantity  and  other  characters  of  the  discharge. 

6.  If  the  uterus  is  now  felt  contracted,  firm  '  like  a  cricket 
ball,'  a  broad  binder  may  be  applied.  In  the  case  of  a  primi- 
para  this  may  be  enough,  but  in  the  case  of  a  pluriparu,  in 
whom  the  abdominal  walls  are  flabby  and  give  little  or  no 
compressive  force,  a  pad  may  be  useful,  so  applied  as  to  rest 
upon  the  fundus  of  the  uterus,  and  be  kept  there  by  the 
binder. 

When  the  placenta  is  expelled  the  uterus  enters  into  per- 
manent concentric  contraction.  The  anterior  wall  of  the  body 
is  compressed  against  the  posterior  wall,  the  fundus  shrinks 
down  upon  the  body ;  the  lower  segment  also  contracting,  the 
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■^•hole  organ  regains  something  of  its  shape  before  pregnancy. 
It  now  resembles  a  pear  flattened  a  little  antero-posteriorly. 
Its  cavity  is  now  again  triangular ;  into  the  two  upper  angles 
the  Fallopian  tubes  open ;  the  lower  angle  corresponds  with 
the  cervix.  Normally,  the  juxtaposition  of  the  anterior  and 
posterior  walls  is  so  close  that  the  cavity  is  obliterated ;  but 
owing  to  the  forcible  stretching  which  the  lower  segment  and 
the  cervix  have  undergone,  partly  paralysing  the  muscular 
tissues,  and  tearing  and  bruising  the  cervix,  especially  at  the 
OS  externum,  this  part  remains  flabby  and  open  for  a  time  ; 
and  not  seldom  that  part  of  the  uterus  to  which  the  placenta 
had  grown  is  paralysed  for  a  while. 

The  fourth  method,  by  passing  hand  into  uterus. 

If  the  placenta  is  not  readily  expelled  or  removed  by  the 
method  described,  we  have  to  discover  the  cause  of  the 
delay  : — 

1.  The  placenta  may  be  wholly  detached,  and  yet  be  retained 
in  the  uterus.  Sinvple  retention. — This  may  be  due  to  want 
of  contraction  of  the  uterus.  As  has  been  already  pointed  out, 
for  a  few  minutes  the  uterus,  after  the  supreme  eflfort  of  expel- 
ling the  child,  is  exhausted  ;  it  wants  repose  to  gather  strength 
to  expel  the  placenta.  If  the  course  of  labour  has  been  dis- 
ordered, or  if  premature  attempts  are  made  to  pull  away  the 
placenta,  the  uterus  will  contract  irregularly  ;  its  polarity  may 
be  inverted,  so  that  the  lower  segment  contracting  unduly, 
spasmodically,  the  placenta  is  shut  up  in  the  uterine  cavity. 

Haemorrhage  commonly  attends  this  condition. 

2.  The  placenta  may  not  be  detached.  Maintaining  adhesion, 
partly  or  entirely,  we  then  have  retention  with  adhesion. 
The  adhesion  may  be  natural  or  morbid.  In  the  case  of  partial 
adhesion,  htemorrhage  is  almost  certain. 

We  must  not  hastily  conclude  that  the  placenta  is  adherent. 
Adhesion  is  the  bugbear  of  students  and  young  practitioners. 
Practically  it  is  very  rare.  It  is  a  good  rule  in  the  first  place 
to  act  as  if  it  were  not  adherent,  or  as  if  the  adhesion  were  only 
partial  and  easily  overcome  by  the  methods  commonly  used  to 
expel  the  placenta,  reserving  the  extreme  measure  of  intro- 
ducing the  hand  for  those  cases  in  which  the  common  methods 
fail. 

Assuming  then  the  case  in  which  the  plan  described  iu 
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Section  3  fiiils,  we  may  resort  to  '  squeezing-out '  or  '  expres- 
sion.' 

Although  long  practised  in  Dublin,  and  precisely  described 
by  McClintock  and  Hardy  in  18-18,  and  in  London  by  our- 
selves, in  ways  varying  in  detail,  the  name  of  Crede  has  of  late 
years  been  especially  associated  with  this  manoeuvre.'  The 
proper  way  to  squeeze  out  the  placenta  is  to  place  the  patient 
on  her  back  near  the  right  side  of  the  bed.  You  thus  obtain 
perfect  command  over  the  uterus  ;  you  can  use  both  hands  to 
assist  and  relieve  each  other,  avoiding  unsteadiness  and  fatigue. 
The  uterus  is  grasped  by  a  hand  applied  on  either  side  of 
the  uteru?,  the  balls  of  the  thumbs  resting  upon  the  fundus. 
Then  acting  with  spontaneous  uterine  contraction  if  it  set  in,, 
or  without  if  the  uterus  is  paralysed,  concentric  pressure  is 
made  by  the  hands.  The  uterus  will  tilt  a  little  on  one  side, 
so  that  the  anterior  wall  will  be  flattened  upon  the  posterior — 
the  normal  condition  of  the  empty  uterus.  In  this  way, 
regular  contraction  of  the  uterine  muscle  is  promoted ;  its  due 
polarity  is  restored  by  making  the  fundal  action  preponderate 
over  the  cervical  action ;  its  cavity  is  reduced  in  all  its 
diameters ;  the  placenta  is  driven  out  into  the  vagina,  and 
by  continuing  pressure  it  is  even  shot  out  of  the  vagina  into 
the  bed.  We  trace  this  process  going  on  by  feeling  the 
shrinking  of  the  uterus  under  our  grasp.  The  escape  of  the 
placenta  from  the  uterine  cavity  is  announced  by  a  sudden 
reduction  in  bulk,  and  the  escape  of  the  placenta  from  the 
vagina  is  also  felt  by  the  operating  hands.  The  process  also  is 
distinctly  traced  by  the  patient.  The  operation  causes  some 
pain,  but  should  not  on  that  account  be  done  under  chloro- 
form or  ether.  These  agents  certainly  counteract  healthy 
uterine  contraction  and  promote  hsemorrhage.  The  patient 
must  exercise  a  little  courage.  The  quick  and  effective  relief 
compensates  for  her  suffering. 

Timely  applied,  '  expression  '  aids  and  is  aided  by  natural 
contractile  efibrt.  In  this  lies  security.  Expression  as  some- 
times practised,  by  applying  excess  of  pressure  to  the  fundus, 
pushing  it  in  towards  the  cavity,  has  caused  inversion.     See  a 

'  The  whole  question  of  the  removal  of  the  placenta  in  its  historical  and 
clinical  connections  is  fully  discussed  by  Ribemont-Dessaignes,  These  de 
Concuurs,  Paris,  1883. 
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case  by  Schnorr.^  Johnston  and  Sinclair  also  relate  a  case.^  A 
case  of  inversion  wliich  was  admitted  into  St.  George's  (1881) 
under  Robert  Barnes'  care  was  produced  in  this  way.  Again, 
by  unduly  pressing  the  uterus  down  into  the  pelvis,  retroversion 
has  been  caused.  Both  these  serious  accidents  are  avoided  by 
following  the  method  described. 

A  great  advantage  attending  the  method  by  expression  is 
that  it  obviates  passing  the  hand  into  the  uterus.  Dohrn 
demonstrated  that  the  method  was  followed  by  bad  results 
when  practised  immediately  or  very  soon  after  labour.  Fifteen 
minutes  or  more  should  elapse  before  resorting  to  it. 

The  placenta  refusing  to  be  squeezed  out,  we  may  assume 
that  it  is  retained  either  (1)  by  irregular  contractions  of  the 
uterus^  including  the  so-called  '  hour-glass  contraction^^ 
and  preponderant  contraction  of  the  lower  segment  of  the 
uterus,  or  (2)  hy  adhesion.  The  term  'hour-glass  contraction' 
sometimes  applicable,  more  often  suggests  a  false  picture.  It 
is  rare  indeed  to  observe  a  case  in  which  there  is  an  annular 
constriction  of  the  middle  zone  of  the  uterus  dividing  it  into 
two  cavities,  the  upper  one  containing  the  placenta,  the  lower 
one  relaxed  and  freely  open  to  the  vagina.  The  more  common 
condition  is  that  in  which  the  placenta  is  shut  up,  '  encysted,' 
in  a  chamber  formed  near  the  fundus  by  a  spasmodic  contraction 
of  all  that  part  of  the  uterus  which  lies  below  the  region  of  the 
placental  site.  This  condition  arises  from  a  combination  of  two 
factors:  (1)  the  muscular  wall  corresponding  to  the  placental 
site  is  paralysed  instead  of  being  the  centre  of  active  contraction  ; 
(2)  the  lower  part  of  the  uterus,  which  ought  to  be  compara- 
tively inert  and  yielding,  contracts  unduly  and  spasmodically. 
There  is  reversed  polarity.  This  condition  is  commonly  brought 
about  by  pulling  upon  the  cord,  or  by  other  treatment  which 
disorders  the  proper  sequence  of  the  factors  of  labour.  Hannor- 
rhage  often  attends. 

To  meet  this  difficulty  it  is  well  in  the  first  place  to  allay 
disordered  nervous  action  by  sedatives.  Twenty  or  thirty  drops 
of  laudanum,  with  twenty  of  tinctm-e  of  digitalis  in  camphor 
water,  may  be  given.  If  the  patient  is  unusually  weak,  it  is 
better  to  inject  sixty  minims  of  pure  ether  under  the  skin, 
or  make  her  breathe  a  few  drops  of  nitrite  of  amyl.  The  patient 

'  Monatsschr.  f.  GchnrUlnuidr,  I8G7.  -  Prtti'tical  Midwifery. 
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is  then  brought  to  the  edge  of  the  bed,  on  her  left  side.  The 
operator  then  grasping  the  fundus  uteri  in  liis  right  hand 
applied  above  the  pubes,  introduces  his  left  hand  into  the 
vagina,  and  making  his  fingers  into  a  cone-form  passes  them 
through  the  os  uteri  until  he  arrives  at  the  constriction 
Then  by  steady  sustained  pressure,  aided  by  downward  pressure 
on  the  fundus,  the  resistance  is  overcome.  This  is  not  to  be 
done  by  violence,  but  by  sustained  pressure,  on  the  principle 
of  tiring  out  the  muscular  spasm.  The  constriction  passed, 
the  fingers  may  be  opened  to  grasp  the  placenta.  Endeavour 
to  begin  with  an  edge,  so  as  to  glide  the  fingers  between  the 
placenta  and  uterus,  detaching  it  if  it  adheres.     Holding  the 


Fig.  7. — Representing  manual  removal  of  placenta.  (Robert  Barnes.)  Left 
hand  in  uterus  peeling  placenta  from  its  attachment.  Right  hand  ex- 
ternally pressing  fundus  upon  left  hand. 

placenta,  by  consentaneous  drawing-out,  and  external  com- 
pression, the  placenta  is  removed.  In  this  proceeding  the 
external  compression  should  be  the  preponderating  force.  (See 
fig.  7.) 

Being  assured  that  the  uterus  is  well  emptied,  compression 
should  be  still  kept  up  on  the  uterus  until  it  is  thought 
proper  to  apply  pad  and  binder. 

If  the  placental  retention  be  due  to  adhesion,  the  pro- 
ceeding just  described  is  to  be  followed  out.  In  most  cases  the 
adhesion  is  not  due  to  abnormal  tissue,  and  the  separation  is 
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easily  and  completely  effected  by  pressing  the  fingers  on  be- 
tween placenta  and  uterus.  In  some  cases,  bo-wever,  the  adhesion 
is  so  intimate  that  it  is  difficidt  to  feel  where  placenta  ends 
and  uterus  begins.  In  such  a  case  it  is  easy  to  be  over- 
zealous.  The  safer  rule,  long  ago  pointed  out  by  F.  Eams- 
botham,  is  to  detach  all  that  can  be  detached  without  violence,^ 
and  by  passing  the  tip  of  the  finger  into  any  projecting  masses 
to  break  them  up,  to  destroy  their  active  vascular  connection 
with  the  uterine  wall.  This  done,  the  great  immediate  object 
of  removing  an  active  cause  of  haemorrhage  is  accomplished, 
and  you  avoid  the  serious  danger  of  wounding  the  uterus. 
After  such  an  operation  it  is  desirable  to  wash  out  the  uterus 
with  hot  carbolised  water  in  the  proportion  of  1  in  50. 

We  must  be  prepared  to  find  pieces  of  placenta  now  and 
then  coming  away  after  this  operation,  and  for  the  reproaches 
of  attendants  and  gossips,  ever  ready  to  blame  the  doctor  who 
*  left  some  of  the  after-birth  behind.'  These  we  must  bear 
with  equanimity,  content  if  we  have  done  our  best  to  bring  it 
away  safely,  not  ruptming  the  uterus  or  setting  up  metritis, 
and  taking  care  by  appropriate  after-treatment  to  obviate  any 
ill  consequence  that  may  arise  from  the  imperfect  operation. 

This  after-treatment  is  important.  (\  )  There  is  the  washing- 
out  with  carbolised  water;  (2)  the  administration  of  quinine 
and  ergot  to  keep  up  contraction  of  the  uterus ;  (3)  if  haemor- 
rhage return  soon,  inject  hot  water,  then  solution  of  iodine, 
and  if  that  fail,  perchloride  of  iron.  If  hemorrhage  should 
recur  after  two  or  three  days,  anaesthetise  the  patient,  and 
pass  the  fingers  into  the  uterus  for  another  attempt  to  remove 
the  portions  left  adhering.  They  may  now  yield  more  readily 
before  the  fingers.  In  some  cases  we  have  successfully  em- 
ployed the  wire-ecraseur,  treating  the  projecting  masses  like 
polypi.  Indeed,  they  have  been  not  inappropriately  called 
'placental  polypi.'  The  wire  is  perfectly  safe,  it  cannot  dig 
into  the  uterine  substance  ;  it  simply  shaves  oflf  the  projecting 
masses  smoothly. 

The    placenta   delivered,  we  come  to   the  post-^lacental 

'period. 

We  have  now  to  consider  how  to  dispose  the  patient  to 
make  her  comfortable  and  safe  before  leaving.  The  first 
point  to  determine  is  the  application   of  a  binder.     To  apply 
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a  binder  properly,  the  patient  must  be  laid  upon  licr  back, 
with  the  legs  extended.  In  this  position  the  operator  has 
complete  command  over  the  uterus,  and  the  binder  embracing 
the  hips  well  exercises  uniform  effective  support,  and  is  less 
likely  to  ride  up  and  become  loose. 

Tyler-Smith  says  '  '  women  have  died  suddenly  for  no  other 
reason  than  that  the  binder  was  omitted.' 

It  is  an  excellent  plan  to  apply  a  temporary  binder  during 
the  second  stage  of  labour,  tightening  it  according  to  indications 
as  the  uterus  and  abdomen  become  smaller.  This  need  in  no 
way  impede  manipulation.  The  diffused  supj)ort  given  to  the 
abdominal  walls  is  of  material  assistance.  The  pressure  upon 
the  uterus  keeps  the  axis  of  uterus  and  child  in  due  relation 
to  the  axis  of  the  pelvis ;  it  promotes  steady  contraction  of 
the  uterus ;  it  maintains  due  tension  of  the  abdominal  ves- 
sels;  it  gives  a  sense  of  comfort  and  power  to  the  woman; 
and  it  facilitates  the  adjustment  of  the  permanent  binder. 
This  plan  further  obviates  the  principal  objection  made  to  the 
lateral  or  English  decubitus  of  the  parturient  woman,  namely, 
that  it  allows  the  uterus  and  abdomen  to  bag  down  away  from 
the  pelvis.  It  is  especially  useful  in  pluriparse.  In  healthy 
primiparae,  and  in  many  pluriparse  who  preserv^e  good  nerve 
and  muscle,  the  uterine  contraction  following  expulsion  of 
the  placenta  is  steady  and  persistent,  and  there  is  little  or 
no  pain,  except  perhaps  a  sense  of  soreness  and  fatigue.  But 
when  the  patient  is  of  weak  fibre,  when  the  nervous  system  is 
unduly  mobile,  the  uterus,  after  having  contracted,  may  relax 
again;  and  there  is  a  tendency  to  the  recurrence  of  contrac- 
tions, not  in  strict  rhythm,  but  in  a  disorderly  manner.  These 
contractions  are  attended  by  pain — '  after-pains.'  The  ex- 
planation of  the  pain  is  found  in  the  circumstance  that  the 
relaxing  uterus  favours  an  outpouring  of  blood  into  its 
cavity,  which,  clotting,  excites  reflex  action ;  and  the  induced 
spasmodic  contraction,  not  easily  expelling  the  clots,  causes 
pain.  This  condition  is  analogous  to  dysmenorrhoea  from  re- 
tention. 

A  second  cause  of  after-pains  is  distension  of  the  bladder. 
This  organ  will  probably  have  been  emptied  during  the  labour, 
but  not  seldom  it  becomes  temporarily  paralysed,  and  filling, 
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irritation  causing  reflex  spasmodic  contractions  is  set  up.  This 
irritation  may  be  propagated  to  the  uterus. 

A  third  cause,  often  unsuspected,  is  retroversion  or  retro- 
flexion of  the  uterus.  When  bulky  and  flabby,  the  fundus 
easily  falls  back,  or  is  thrust  back  under  obstetric  manoeuvres, 
during  and  after  the  extrusion  of  the  placenta.  E.  ^Martin,  of 
Berlin,  also  showed  that  retroversion,  post  partum,  was  favoured 
by  the  placenta  having  grown  to  the  posterior  wall  of  the 
uterus.  This  part,  thus  rendered  thicker  and  heavier,  falls 
back.  In  like  manner,  attachment  of  the  placenta  to  the 
anterior  wall  favours  anteversion,  and  also  '  after-pains.'  The 
combined  distortion  and  malposition  impede  the  circulation 
through  the  uterus,  lead  to  congestion  and  haemorrhage,  and 
the  retention  of  clots  in  its  cavity :  hence  '  after-pains.' 

Before  leaving  the  patient,  observe  the  aspect  of  her  face,  feel 
the  pulse,  feel  the  abdomen,  looh  at  the  vulva  to  see  if  there 
be  any  trickling  of  blood.  If  she  complains  of  feeling  faint,. 
shows  marks  of  undue  depression,  says  she  feels  a  discharge 
coming  from  her,  and  this  is  confirmed  by  examination ;  if  the 
abdomen  enlarges,  undo  the  binder,  pass  the  catheter,  compress 
the  uterus  firmly  by  the  hands  to  expel  clots.  The  treatment 
now  is  that  for  haemorrhage,  which  will  be  specially  considered 
in  another  chapter. 

Examine  the  placenta  to  see  that  it  is  entire,  and  to  take- 
note  of  any  abnormal  condition. 

Tying  the  cord.  When  the  child  is  born,  the  question  of 
tying  the  cord  arises.  It  has  been  contended  that  tying  the 
cord  is  superfluous,  and  the  practice  of  the  lower  animals  has 
been  cited  in  proof.  It  is  true  that  when  the  child  breathes 
the  immediate  effect  is  to  turn  the  current  of  the  circulation 
into  new  channels  and  to  divert  it  from  the  placenta,  and 
therefore  from  the  umbilical  cord.  It  is  also  true  that  when 
the  cord  is  divided,  without  tying  it,  there  is  a  spontaneous 
retraction  of  the  umbilical  arteries  within  the  tissues  of  the 
cord,  and  such  a  diminution  of  their  calibre  that  bleeding  will 
commonly  be  prevented.  Ribemont-Dessaignes  has  carefully 
described  this  anatomical  arrangement.  P.  Dubois,  Depaul, 
and  others  made  numerous  observations  to  test  the  necessity  for 
tying  the  cord.  They  found  that  in  a  great  number  of  cases 
no  bleeding  followed  simple  division 
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Tarnier  points  out  that  in  all  these  experiments  the  aerial 
respiration  was  well  established  before  the  cord  was  divided. 
And  we  may  add  that  in  cases  where  we  have  had  occasion  to 
cut  the  cord  before  applying  a  ligature,  and  before  the  child 
has  breathed,  bleeding  has  taken  place ;  and  in  some  cases 
in  which  the  ligature  was  not  tied  tightly  enough,  bleeding 
has  taken  place  some  hours  after  the  child  had  breathed 
freely.  Similar  facts  must  be  known  to  every  experienced 
obstetrist. 

The  appeal  to  comparative  parturition  is  not  free  from 
fallacy.  Animals  lacerate  the  cord  with  their  teeth,  or  stamp 
upon  it,  to  effect  separation.  The  effect  of  this  is  similar  to 
that  of  torsion  of  arteries.  To  imitate  this,  it  has  been  re- 
commended to  use  blunt  scissors.  The  idea  is  not  without 
value.  But  it  is  safer  to  tie.  It  would  not  be  pleasant 
for  the  obstetrist,  nor  conduce  to  his  reputation,  to  be  called 
back  to  the  lying-in  chamber  to  find  the  child  bleeding  to 
death. 

Granting  then  full  force  to  the  anatomical  and  physiological 
provisions  against  haemorrhage,  no  one  at  the  present  day 
would  omit  the  precaution  of  tying  the  cord  on  the  child's 
side  of  the  point  of  division. 

Since  the  cord  must  be  tied,  luhat  is  the  right  time 
for  doing  it?  Some  practitioners  tie  the  cord  immediately 
after  the  child  is  bom,  others  wait  till  pulsation  is  no  longer 
felt  in  the  cord ;  others,  again,  wait  until  the  child  has  fairly 
breathed. 

The  immediate  ligature  ought  to  be  abandoned.  There 
are  physiological  and  clinical  reasons  for  waiting  until  re- 
spiration is  set  up.  Budin  instituted  experiments  at  the 
Paris  Maternite,  under  the  direction  of  Tarnier,  to  illustrate 
this  point.  When  the  cord  is  divided  immediately,  the  quan- 
tity of  blood  poured  out  from  the  placental  end  is  notably 
greater  than  when  the  division  is  made  after  the  cord  has 
ceased  to  pulsate.  Now  the  question  arises  ;  What  becomes 
of  the  excess  of  blood  when  the  cord  is  tied  at  the  later 
period  ?  It  passes  into  the  circulation  of  the  child.  So  Helot 
and  Schiiking  ^  showed  that   when   the   cord  was  left  untied, 
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adhering  to  the  placenta  still  in  utero,  weighing  the  child 
immediately  after  birth  and  again  after  the  cord  had  ceased  to 
beat,  they  found  the  child  had  gained  sensibly  in  weight. 

Against  immediate  ligature  there  is  the  further  argument 
that  the  placenta  may  still  be  in  vascular  relation  with  the 
uterus,  and  that  the  child  depends  upon  this  relation  until  it 
breathes. 

Our  own  practice  has  been  to  wait  until  the  child  breathes, 
or  at  any  rate  until  the  cord  ceases  to  pulsate.  Usually  when 
the  child  breathes,  the  pulsation  in  the  cord  stops.  But  occa- 
sionally the  cord  ceases  to  pulsate  before  the  child  breathes. 
In  this  case  there  is  nothing  to  be  gained  by  further  delay. 
The  animation  of  the  child  is  more  certainly  achieved  by 
removing  it  from  the  bed  to  practise  the  necessary  manoeuvre. 
The  plan  to  adopt  is  this :  When  the  child  is  born,  turn  it  on 
its  back  ;  clear  away  discharges,  membranes,  and  anything  that 
may  obstruct  respiration,  from  its  mouth  and  chest ;  let  it  lie 
in  the  bed  until  it  breathes  and  cries  freely.  Observe  the  cord : 
at  first  turgid,  purple,  pulsating  strongly,  it  gradually  shrinks, 
becomes  pale  and  flaccid,  the  pulsations  become  feeble  or  stop. 
The  ligature  may  now  be  applied.  One  is  enough.  There  is 
no  good  reason  for  applying  a  second  ligature  on  the  placental 
side. 

Hovj  to  tie  the  cord.  At  what  point  is  it  best  to  tie  it  ? 
The  usual  practice  is  to  tie  at  about  two  or  three  inches  from 
the  umbihcus.  The  best  material  is  stout  thread,  doubled  four 
or  five  times.  It  is  better  waxed,  so  as  to  make  it  bite  more 
tightly.  The  ligature  is  passed  in  two  circles  round  the  cord, 
and  then  tied  in  a  double  knot  very  tightly,  so  as  to  bury  the 
ligature  in  the  \Miartonian  jelly.  This  is  most  surely  effected 
by  tightening  the  ligature  slowly.  Notwithstanding  every 
care,  the  ligature  will  occasionally  get  loose  from  the  shrinking 
of  the  mucous  tissue  of  the  cord.  Hence  the  necessity  for 
examining  after  an  interval  of  half  an  hour  or  more. 

Tamier  contrived  a  special  plan  to  ensure  obliteration  of 
the  vessels.  He  applied  a  match-stick  parallel  to  the  cord, 
then  the  ordinary  ligature,  and  then  an  elastic  ligature.  Budin 
made  experiments  which  proved  that  the  elastic  ligature  is 
the  most  efficacious.  Dr.  Dickson  had  in  1876  made  use  of  an 
elastic  ligature. 
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Sometimes  the  cord  is  torn  off  accidentally  on  a  level  with 
the  umbilicus.  In  such  cases  we  have  passed  a  fine  needle 
through  the  stump,  and  twisted  a  silk  thread  in  a  figure  of 
eight  round  it.  A  similar  proceeding  may  be  required  when 
bleeding  follows  the  falling  of  the  cord,  as  sometimes  hap- 
pens. 

This  done,  the  child  is  received  in  a  flannel  and  given  to 
the  care  of  the  nurse. 
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CHAPTER  II. 

THE    PUERPERAL    PROCESS,   OR   THE   ^'ATURAL   HISTORY    OF 
CHILDBED. 

The  transition  from  gestation  and  labour  to  pnerpery  is  marked 
by  (1)  sudden  diversion  of  blood-flow  from  the  pelvic  vascular 
system.  The  current  is  tui'ned  back  upon  the  general  system ; 
hence,  according  to  Marey,  temporary  increase  of  vascular 
tension.  This  diversion  is  analogous  to  and  coincident  with 
the  equally  sudden  diversion  of  the  child's  blood  from  the 
placenta  on  tying  the  cord. 

2.  The  developmental  force  which  hitherto  attracted  blood- 
flow  to  the  pelvis  is  suddenly  arrested. 

3.  This  diversion  of  the  blood-flow  is  effected  by  contrac- 
tion of  the*uterus,  at  first  active,  then  tonic,  which,  com- 
pressing the  uterine  vessels,  bars  them  against  the  entry  of 
blood  into  the  arteries. 

4.  Changes  are  wrought  in  the  system.  Cessation  of  pain 
and  nervous  tension. 

5.  A  vacuum  is  produced  tending  to  pump  in  air,  unless 
the  abdominal  walls  are  endowed  with  extraordinary  vigour, 
muscular  and  elastic,  to  retract  and  obliterate  the  space  left  by 
the  emptied  uterus.  This  sudden  loss  of  support  or  natmval 
pressure  upon  the  intestines,  and  through  this  upon  the  uterus, 
vena  cava,  abdominal  aorta,  and  liver,  further  takes  off  the 
natural  tension  of  the  vessels,  and  disturbs  the  action  of  fhe 
heart,  disposing  to  syncope  and  thrombosis. 

This  vacuum-action  is  proved  by  the  observation  during 
labour  of  the  recession  of  the  presenting  head  as  the  pain  goes 
off ;  it  is  felt  and  measured  by  the  forceps  which  previously 
adjusted,  is  drawn  up  into  the  pelvis  between  the  pains. 
During  craniotomy  we  may  feel  and  hear  air  sucked  into  the 
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cranium  during  remission  of  expulsive  action,  and  driven  out 
when  the  expulsive  action  is  renewed. 

The  mechanism  that  favours  the  in-draught  of  air  also 
favours  the  entry  of  noxious  fluids  into  the  uterine  sinuses. 

Hence  the  necessity  for  the  twofold  and  associated  security 
obtained  by  supporting  the  abdominal  walls  and  obtaining 
contraction  of  the  uterus.  This  is  the  first  point  in  antiseptic 
midwifery. 

The  uterus  is  stimulated  to  contract  by  pressure  upon 
its  fundus,  as  by  the  hand  ;  and  through  the  abdominal  walls 
by  a  bandage. 

The  transition  from  the  state  of  gestation  to  that  of  child- 
bed, effected  by  labour,  is  attended  by  a  great  systemic  re- 
volution. The  system  is  no  longer  dominated  by  the  foetus. 
A  special  condition  of  the  system  had  been  developed  in 
order  to  carry  out  the  process  of  gestation.  That  process  com- 
pleted— and  it  is  completed  abruptly — the  special  conditions 
of  gestation  abruptly  cease,  and  a  new  regime  is  established. 
The  gestation  process  also  calls  forth  a  special  development  of 
certain  organs,  raising  them  to  a  state  of  physiological  hyper- 
trophy. The  purpose  of  this  special  development  accomplished, 
these  organs  at  once  enter  upon  a  process  of  so-called  involution, 
or  return  to  the  ordinary  condition  of  non-gravidity. 

We  have  thus  two  orders  of  phenomena  to  observe — the 
general  and  the  local. 

A.  The  general  jphenoniena.  The  most  striking  of  these 
relate  to  the  functions  of  innervation,  of  the  circulation,  of 
respiration,  of  nutrition,  of  secretion  and  excretion,  and  to  the 
attendant  changes  in  the  organs  which  perform  these  func- 
tions. 

B.  The  local  phenomena  relate  to  the  functions  of  the 
generative  organs  and  the  changes  effected  in  them. 

The  general  and  local  phenomena  must  of  necessity  be 
described  one  by  one  ;  but  it  is  essential  to  follow  up  this 
analytical  study  by  a  mental  synthesis,  bringing  them  all 
together  in  solidarity.  They  are  physiologically  links  in  a 
circular  chain;  all  are  interdependent.  If  the  harmonious 
relation  of  these  general  and  local  functions  and  changes  is 
disturbed,  then  the  whole  puerperal  process  is  disordered,  and 
a  physiological  state  merges  into  a  quasi-pathological  state. 
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The  same  forces  will  continue  to  act,  compKcated,  perhaps^ 
by  the  intrusion  of  foreign  influences.  The  right  appreciation 
of  the  diseases  of  the  puerperal  woman,  then,  must  rest  upon 
the  foundation  of  accurate  knowledge  of  the  healthy  puerperal 
process.  Here  the  definition  of  pathology  started  by  Eobert 
Barnes  finds  an  apj)ropriate  illustration  :  '  Pathology  is  Physi- 
ology struggling  under  difficulties."  ^ 

Among  the  general..,post-partum  phenomena  the  most 
striking  is  the  rapid  fall  in  nervgns  and  vascular  tension.  The 
process  of  structural  building  is  suddenly  arrested ;  the  nervous 
energy  accumulated  for  the  tremendous  act  of  labour  is  ex- 
pended. A  new  order  of  things  is  established.  Instead  of 
building,  demolition  has  to  be  effected.  The  hitherto  con- 
stantly increasing  increment  of  tissue  and  fluid  elements  is  not 
only  suddenly  stopped,  but  the  accumulated  material  has  to  be 
rapidly  got  rid  of.  The  physiological  energies  are  reversed^ 
Active  nutrition  gives  place  to  active  absorption  and  excretion. 
Endosmosis  predominates  over  exosmosis. 

We  may  form  an  idea  of  the  magnitude  of  the  revolution 
that  takes  place  at  the  moment  of  the  completion  of  labour,, 
and  of  the  work  that  has  to  be  subsequently  done,  by  studying 
the  facts  stated  by  Gassner,  showing  the  loss  of  weight  under- 
gone after  labour.- 

x\dmitting  that  these  observations  are  nearly  true,  we  may 
deduce  some  instructive  applications. 

1.  The  parturient  woman  almost  suddenly  loses  about 
10  per  cent,  in  weight  of  the  solids  and  fluids  which  up  to  the 
moment  of  delivery  formed  part  of  her  organisation. 

2.  This  tenth  part  being  of  about  equal  specific  gravity 
with  the  rest  of  the  organism,  occupied  i)roportionate  sjiace. 
And  this  cast-out  tenth  part  was  almost  wholly  contained  in 
the  abdominal  cavity. 

Within  an  hour  then,  or  less,  the  body  has  lost  one-tenth 
in  weight  and  one-tenth  in  volume.  A  change  so  great  and 
so  rapid  cannot  fail  to  be  attended  by  corresponding  changes  in 
the  processes  of  nutrition,  chemical  and  nieclianical.  The 
sudden  separation  of  the  child  and  placenta  mu}-  be  likened 
■to  an  amputation  at  the  hip-joint.  Certainly  there  are  wide 
differences  in  the  subsequent  conditions ;  but  we  shall  have 
•  Lancet,  Clinical  Lectures.  *  See  vol.  i.,  p.  220. 
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to  refer  presently  to  one  or  two  points  of  great  analogical 
interest. 

The  first  effect  is  shock.  An  impression  more  or  less  pro- 
found is  made  upon  the  ganglionic,  cerebral,  and  spinal  centres. 
In  most  instances  this  shock  is  an  entirely  healthy  pheno- 
menon. A  transient  stage  of  depression,  not  amounting  to 
exhaustion,  is  soon  followed  by  a  sense  of  relief,  even  of  re- 
stored power,  of  happiness.  In  other  cases  the  depression  is 
more  serious.  The  nerve-power  is  exhausted ;  it  is  not  duly 
recruited ;  the  heart  flags  or  fails  altogether ;  the  spinal  cord 
and  the  brain  are  partially  paralysed.  The  blow  may  be  so 
heavy  that  life  may  be  extinguished.  This  is  one  of  the 
causes  of  sudden  death  in  childbirth.  Between  the  beneficent 
physiological  shock  and  the  shock  that  kills,  there  are  de- 
grees varying  with  the  severity  of  the  labour  and  the  power  of 
the  woman.  These  intermediate  degrees  of  shock  are  marked 
by  syncope,  by  hsemorrhage,  or  other  more  or  less  dangerous 
symptoms. 

2.  After  shock  comes  reaction.  After  healthy  shock  the 
processes  subsequent  upon  labour  are  carried  out  in  safe  and 
regular  order.  The  reaction  that  ensues  upon  the  severer 
intermediate  degrees  of  shock  is  fitful  and  disorderly ;  the 
nervous  influence  is  unequal  to  maintain  the  due  control,  to 
regulate  uterine  action  and  the  work  of  the  circulation.  The 
physiological  balance  is  disturbed,  the  blood- mass  is  almost 
surely  affected  in  quantity  and  quality ;  the  absorbent  and 
secreting  organs  are  therefore  disturbed  in  their  work. 

Hence  we  often  see  aftet  severe  labours  that  the  puer- 
peral process  is  disordered.  We  trace  back  then  to  the  labour- 
shock  many  cases  of  puerperal  disease. 

We  may  first  take  note  of  the  more  purely  mechanical 
influences.  When  tracing  the  history  of  gestation  we  cited 
the  description  of  De  Cristoforis  '  of  the  mechanical  disturb- 
ances induced  by  the  gravid  uterus.  He  contends  that  the 
uterus  pressing  upon  the  abdominal  aorta  and  iliac  veins  and 
inferior  vena  cava  causes  (1)  superior  arterial  hyperaemia, 
with  increased  heart-tension  and  hypertrophy ;  (2)  inferior 
venous  hypersemia.  Xow,  the  sudden  diminution  in  bulk  of 
the  uterus  is  followed  by  the  liberation  of  the  abdominal 
»  See  vol.  i.,  p.  209. 
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vessels  from  obstruction.  There  will  be  an  instantaneous 
tendency  of  the  superior  arterial  hj-persemia  to  subside,  the 
supply  of  arterial  blood  to  the  head  will  be  lessened,  the 
venous  blood  and  serum  arrested  in  the  lower  extremities  will 
flow  unimpeded  towards  the  abdomen.  Hence  two  dangers : 
syncope,  due  to  the  sudden  diminution  of  blood  in  the  brain, 
and  the  perturbation  of  the  heart  under  shock ;  and  hsemor- 
rhage  from  the  uterus,  due  to  the  free  rush  of  blood  to  the 
vacated  region  of  the  abdomen  and  the  lowering  of  tone  under 
the  shock.  The  normal  counteracting  or  compensating  pro- 
vision against  these  dangers  is  mainly  the  firm  contraction  of 
the  uterus.  If  this  prevail,  the  circulation  is  quickly  restored 
to  its  equilibrium  and  adapted  to  the  new  regime.  The  hearts 
tension  is  maintained. 

Concurrently  with  these  mechanical  factors  another  factor 
exerts  a  powerful  influence  upon  the  circulation. 

From  the  moment  that  the  placenta  is  cast,  the  develop- 
mental energy,  which  had  hitherto  irresistibly  attracted  large 
volumes  of  blood  to  the  uterus,  ceasing,  the  blood-current  is 
turned  ofi".  This  is  the  negative  factor.  The  positive  factor  is 
seen  in  the  contraction  of  the  uterus,  whose  interlacing  fibres 
constrict  the  blood-vessels  and  refuse  admittance  to  the  blood. 
The  blood  is  called  elsewhere.  A  new  focus  of  developmental 
energy  is  set  up  in  the  breasts,  and  the  vessels  supplying  these 
organs  undergo  a  physiological  hypertrophy.  The  breasts  have 
superseded  the  uterus ;  the  child  has  shifted  the  source  whence 
it  draws  its  sustenance.  But  the  full  establishment  of  the 
activity  of  the  new  developmental  focus  is  rarely  efi'ected  until 
the  third  day.     To  this  first  or  mechanical  process  succeeds 

The  Involution-process. 

This  may  be  defined  as  the  process  by  wfiich  tlieuterua  and 
other  organs  are  reduced  or  brought  back  to  the  ordinary 
condition  of  non-gravidity.  Regression^  then,  would  be  the 
more  correct  term. 

But  preceding  the  removal  of  the  superfluous  solid  tissue, 
there  takes  place  a  rapid  absorption  and  removal  of  serum 
which  has  been  exiided  into  the  connective  tissue  of  the 
lower  limbs  especially  and  of  the  pelvis.     The  oedema  of  the 
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legs  had  mainly  arisen  during  pregnancy ;  the  oedema  of  the 
pehds  had  been  partly  formed  during  pregnancy,  but  a  larger 
part  was  the  direct  effect  of  labour.  The  lining  membrane  of 
the  parturient  canal  had  been  partially  detached  from  the 
subjacent  tissues  under  the  influence  of  friction  by  the  ad- 
vancing head.  Hence  extravasation  not  only  of  serum,  but 
commonly  of  blood  also.  As  soon  as  the  pressure  of  the 
gravid  uterus  upon  the  pelvic  veins,  and  the  developmental 
turgor  are  taken  off,  the  fluids  in  the  connective  tissue  are 
quickly  removed.  The  rapid  entry  of  these  fluids  into  the  cir- 
culation probably  helps  to  keep  up  vascular  tension. 

Then  succeeds  the  true  involution-process.  The  new 
tissue  which  had  been  formed  in  the  uterus,  heart,  blood- 
vessels, liver,  spleen,  and  probably  in  the  nervous  system,  to 
subserve  the  nutrition  and  development  of  the  foetub"  and  its 
extrusion,  now  superfluous,  have  to  be  got  rid  of.  The  process 
by  which  this  superfluous  material  is  thrown  out  of  the  system 
consists  of  several  parts  :'*the  first  is  the  conversion  of  the  solid 
tissue  into  a  fluid  which  can  be  taken  up  by  the  lymphatics 
and  venules.  This  conversion  consists  in  fatty  metamoi-phosis. 
Being  a  strictly  physiological  change,  the  term  '  degeneration  ' 
commonly  applied  is  incorrect.  The  change  has  been  most 
accm-ately  studied  in  the  uterine  muscular  tissue ;  but  that  the 
same  change  is  undergone  by  the  waste  tissues  elsewhere 
cannot  be  doubted.  The  liquefied  tissues  form  what  Virchow 
happily  called  '  physiological  milk.'  In  this  state  they  are  fit 
for  absoi-ption.  ThisTTeFected  in  the  case  of  the  uterus  by 
the  lymphatic  vessels  and  venules  of  the  pelvic  region.  That 
part  of  the  fluid  which  is  taken  up  by  the  lymphatics  under- 
goes the  influence  of  the  lymphatic  glands  ;  that  part  which  is 
taken  up  by  the  venules  imdergoes  the  influence  of  the  liver 
especially,  before  entering  the  circulation.  Carried  to  the 
heart  and  thence  to  the  lungs,  further  changes  are  effected. 
Some  of  its  elements  are  there  eliminated  ;  and  to  this  aerial 
elimination  is  partly  due  the  peculiar  smell  to  which  the  term 
*  gravis  odor  piierperU '  is  given.  Carried  on  into  the 
systemic  circulation  it  is  brought  to  the  great  glandular 
excreting  system.  The  chief  component  parts  of  this  system 
are  the  kidneys,  the  glands  of  the  intestines,  and  the  skin. 
The  liver   and  the  lungs,   which  came  primarily  into  action, 
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come  in  also  secondarily  with  the  other  glandular  organs.  All 
work  in  solidarity.  The  process  of  involution,  and  therefore 
of  absorption  and  excretion,  is  not  actively  established  before 
the  second  or  third  day  after  labour.  The  granular  metamor- 
phosis of  the  new  tissue  necessarily  takes  some  time.  During 
the  iirst  two  or  three  days  the  vascular  tension  is  still  high ; 
and  it  may  be  stated  as  a  physiological  law  that  so  long  as 
high  tension  iwevails  ahsorj^tion  is  sloiu.  It  is  interesting 
to  observe  that  the  starting  of  involution  and  absorption  is 
nearly  coincident  with  the  starting  of  the  secretion  of  milk ; 
and  also  that  the  first  milk  secreted  during  the  early  period 
of  absorption  differs  in  quality  from  that  which  is  secreted 
later,  when  the  ordinary  equilibrium  of  nutrition  is  restored. 
The  breasts  then  may  be  looked  upon  not  simply  as  organs 
constructed  to  supply  nourishment  to  the  infant,  but  also  as 
special  organs  of  excretion,  helping  involution. 

Hoiu  long  does  the  involution  process  go  on  ?  The  involu- 
tion of  the  uterus  is  in  great  part  effected  within  seven  or 
eight  days ;  but  it  may  be  broadly  stated  that  the  process  is 
rarely  completed  in  less  than  a  month.  The  course  of  involu- 
tion admits  of  fairly  precise  observation.  The  uterus  may  be 
measured  day  by  day  by  the  sound.  By  measm-ements  thus, 
taken  Eobert  Barnes  has  found  the  uterus  from  os  externum 
to  interior  of  fundus  to  be  nearly  three  inches  at  the  end  of  a 
week,  and  at  the  end  of  the  fourth  week  to  be  barely  more  than 
2^  inches,  the  ordinary  length  of  the  non-pregnant  uterus.. 
Looking  to  the  uterus,  the  organ  of  prime  importance,  and 
which  lends  itself  most  freely  to  precise  observation,  it  may  be 
stated  approximately  that  the  uterus  has  to  be  reduced  from 
two  pounds,  its  weight  immediately  after  labour,  to  two  ounces^ 
or  a  little  more,  its  ordinary  weight  in  the  non-pregnant  state. 
It  must  be  remembered  that  the  uterus  which  has  been  once 
developed  under  the  influence  of  gestation  rarely  returns  to 
the  weight  or  size  it  possessed  before  impregnation.  The  sound 
may  indicate  in  both  cases  a  length  of  3^  inches,  but  the 
cavity  only  is  thus  measured,  and  the  sound  alone  takes  no 
measure  of  the  thickness  of  the  walls.  The  walls  retain  a 
certain  degree  of  hy})ertrophy.  The  fuuchis  between  the 
origins  of  the  tubes  is  now  convex  instead  of  flat.  This  in- 
creased thickness  of  convexity  may  generally  be  felt  by  the 
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hand  applied  above  the  pubes  whilst  the  uterus  is  supported  on 
the  sound.  i 

Tarnier  estimates  that  the  weight  of  the  uterus  after  the 
placenta  is  east  out  varies  from  900  to  1,500  grammes. 

Spiegelberg  states  the  average  weight  to  be  about  two 
pounds,  and  that  two  days  after  labour  it  is  only  one  pound 
and  three  quarters  ;  after  the  first  week  it  is  reduced  to  one 
pound;  after  six  weeks  or  two  months  it  is  only  40  to  60 
grammes,  that  is  the  weight  of  the  non-gravid  uterus. 

Hecker  has  made  some  analogous  observations.  Conclusions 
drawn  from  weighings  of  the  uterus  are  open  to  the  obvious 
objection  that  a  process  which  requires  health  for  its  per- 
formance can  hardly  be  judged  by  observations  made  upon 
uteri  in  which  that  process  had  been  disordered  by  fatal  disease. 
Measurements  by  the  sound  in  living  healthy  women  are  more 
trustworthy.  Following  this  method,  Eobert  Barnes  has 
arrived  at  the  conclusion  that  the  regression  of  the  uterus  is 
more  rapid  than  that  indicated  by  the  balance. 

Dr.  Sinclair,  of  Boston,^  gives  tables  of  measurements  made 
in  puerpery.  He  found  that  in  some  cases  the  uterine  cavity 
measured  2*50  in.  or  less  in  from  14  to  21  days.  In  one  series 
of  observations  the  cavity  measured  on  the  16th  day  3*50  in., 
and  in  a  second  series  on  the  20th  day  3*80  in.  In  these  two 
series  there  had  been  laceration  of  the  cervix.  It  may  be  con- 
cluded that  this  has  a  retarding  influence. 

Dr.  Milsom,  at  the  Lyon  Hospital,  measured  a  large  number 
of  uteri  from  the  day  of  delivery.  Twelve  hours  after  labour 
the  uterus  was  13'50  cm.  above  the  pubic  plane,  on  the  11th 
day  it  had  fallen  to  5*50  cm.  above  this  plane.  On  the  4th 
day  the  uterine  cavity  measured  14  cm.,  on  the  11th  day  10  cm. 
During  the  first  three  days  the  diminution  is  more  rapid 
than  at  a  later  period.  Involution  is  slower  in  the  cervix  than 
in  the  body  of  the  uterus.  He  says  involution  is  retarded  by 
suckling.  It  is  a  little  quicker  in  multiparse  than  in  primiparae. 
It  is  more  pronounced  in  women  who  have  not  suckled. 

The  measurements  found  by  ourselves  are  less  than  those 

of  French  and  Grerman  observers.     Accepting  the  data  of  these 

observers  we  should  conclude  that  involution  takes  five  or  six 

weeks  or  more  for  completion.      But  it  must  be  noted  that 

'  Gyncecological  Transactions,  1882, 
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their  observations  are  all,  or  nearly  all,  taken  in  lying-in  hos- 
pitals. Influences  prevailing  in  these  institutions  retard  the 
involution-process ;  conclusions  dra-vrn  from  this  source  cannot 
safely  be  applied  to  the  healthy  puerpera  delivered  under  sound 
hygienic  conditions.^ 

We  think  it  right  to  protest,  in  the  interest  of  the  women, 
against  indiscriminate  resort  to  uterine  measurement  in  child- 
bed. It  can  hardly  be  practised  vrithout  some  risk  of  disturb- 
ance of  mind  and  body  at  a  time  when  rest  is  above  all  things 
needed.  We  know  that  it  is  followed  at  times  by  high 
temperature ;  it  is  apt  to  favour  the  entrance  of  air  into  the 
vao-ina  and  uterus ;  and  thus,  and  in  other  ways,  to  increase 
the  risks  of  septicaemia. 

The  'process  of  involution  or  regression.  ^1.  We  may  first 
examine  the  extra-iolacental  surface.  Aftel^-ia'bour  this  is 
generally  covered  with  clots.  When  these  are  removed,  the 
internal  surface  is  seen  red,  rough,  jagged.  Colin  calls  atten- 
tion to  small  yellowish  spots  resembling  the  caduca  which  was 
cast  off  with  the  chorion  to  which  it  adhered.  These  are  simply 
the  remains  of  the  caduca  adhering  to  the  muscular  coat.  From 
their  surface  little  shreds  project  by  their  free  ends  into  the 
uterine  cavity.  At  the  lower  part  of  the  uterine  cavity  the 
mucous  membrane  terminates  by  a  well-marked  jagged  border 
which  marks  distinctly  the  line  of  separation  from  the  old 
mucous  membrane  of  the  cervix  which  remains  adherent  to  the 
muscular  coat.  Shreds  of  the  mucous  membrane  of  the  cavity 
of  the  body  are  also  seen  floating  in  the  cervix. 

On  scratching  the  surface  of  the  cavity  of  the  body  of  the 
uterus,  a  layer  1  mm.  or  2  mm.  thick,  thicker  as  we  approach 
the  middle  and  fundus  ^of  the  uterus,  is  detached.  This  layer 
is  reddish-grey,  friable,  torn  like  a  pseudo-membrane  of  recent 
formation.  It  is  very  vascular.  Beneath  it  is  the  muscular 
coat,  white  or  greyish,  easily  distinguished  by  its  clearer  colour, 
its  fibrillar  texture,  and  its  greater  firmness. 

The  portion  of  the  parietal  decidua  which  remains  adherent 
is  composed  of  inter-glandular  tissue,  and  remains  of  glands, 
especially  numerous  in    the   neighbourhood   of   the  muscular 

coat. 

The  blood-vessels,  the  lymphatic  vessels,  and  spaces  of  the 

'  See  Tarnier,  p.  7C6. 
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inter-glandular  tissue  are  widely  open,  and  communicate  with 
the  uterine  cavity.  These  vascular  reservoirs  form  a  kind  of 
open  gates  through  which  absorption  of  septic  matters  may 
enter. 

These  structures  undergo  fatty  degeneration  and  expulsion; 
then  there  is  a  process  of  regeneration  of  a  new  mucous 
membrane. 

_2.  The  placental  surface.  This  presents  a  prominent, 
rounded,  uneven,  lobular  mass,  standing  out  from  the  surround- 
ing surface.  The  internal  surface  shows  the  trace  of  seimration 
from  the  placenta ;  it  is  called  the  pAacental  luonnd.  Kobin 
says  it  is  formed  by  the  utero-placental  mucous  membrane 
remaining  adherent,  all  but  the  thin  superficial  layer  which  had 
been  torn  away  by  the  placenta. 

The  retraction  of  the  uterus  taking  place  after  labour  greatly 
reduces  the  extent  of  the  bulging  area  formed  by  the  serotina. 
Circular  during  pregnancy,  it  becomes  oval,  its  long  diameter 
being  in  the  longitudinal  direction  of  the  uterus.  But  it  gains 
in  thickness.  Some  days  after  labour,  the  surface  becomes 
folded,  rough,  as  if  lobular.  Its  tissue  is  brownish-red ;  it 
softens  by  degrees,  becoming  pulpy.  The  irregular,  jutting 
edges  are  continuous  with  the  mucous  membrane  which  covers 
the  rest  of  the  uterus.  It  undergoes  a  similar  process  of 
regression  to  that  which  takes  place  in  the  decidua  else- 
where. 

Venous  thromboses  form  at  the  level  of  the  serotina  ;  that 
is,  clots  are  formed  in  the  vessels  of  the  serotina  and  in  those 
of  the  muscular  wall.  On  the  surface  of  the  placental  site  we 
may  often  see  the  mouths  of  vessels  blocked  by  red  or  pale 
clots.  If  these  clots  are  followed  up  into  the  thickness  of  the 
mucous  membrane,  we  soon  come  to  the  subjacent  uterine 
sinuses.  We  are  struck  by  the  cavernous  aspect  which  the 
anastomoses  give  to  this  layer ;  and  we  may  note  that  the 
prominences  made  on  the  uterine  surface  are  due  principally  to 
the  blood-clots  which  fill  and  distend  the  sinuses. 

The  thrombi  which  result  from  the  slowing  and  finally  the 
stagnation  of  the  blood  in  the  veins  of  the  mucous  and  muscular 
coats  in  consequence  of  the  regression  of  the  uterus  are  not  all 
produced  at  the  same  time.  Thus  at  the  seventh  day  after 
labour,  we  may  find  permeable  vessels,  not   altered,   without 
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trace  of  thrombus,  by  the  side  of  other  vessels  obliterated  either 
by  recent  thrombi,  or  by  thrombi  five  or  six  weeks  old,  and 
therefore  dating  from  a  month  or  more  before  labour. 

Friedliinder  and  Leopold  have  described  a  spontaneous 
venous  thrombosis  as  produced  dming  the  latter  stage  of 
gestation.  The  veins  of  the  muscular  coat  and  of  the  serotina 
are  the  seat  of  this  thrombosis.  The  giant-cells  of  the 
serotina  exist  in  groups  and  tracks,  the  length  of  the  venous 
channels.  At  the  end  of  gestation,  from  the  eighth  month, 
especially  at  term,  these  cellules  are  seen  to  penetrate  into  the 
walls  of  the  sinuses,  to  part  their  endothelial  elements,  and 
thus  to  project  into  the  calibre  of  the  vessels,  where  they 
cause  coagulation  of  the  blood.  Thus,  a  part  of  the  venous 
sinuses  corresponding  to  the  placenta  are  already  at  term 
blocked  by  the  giant-cells  of  the  serotina,  coagulum,  and 
young  connective  tissue,  so  that  the  circulation  in  the  veins  is 
impeded.  As  we  have  seen,  it  is  this  process  that  Leopold 
assigns  as  the  cause  of  the  commencement  of  labour. 

Thus,  according  to  Leopold,  the  uterine  mucous  membrane 
is  regenerated  at  the  end  of  six  weeks.  At  this  time  it  is 
pierced  on  its  surface  by  numerous  small  points  representing 
the  orifices  of  glands,  and  a  superficial  capillary  network  which 
plays  an  important  part  in  menstruation.  The  placental  site 
may  remain  raised  above  the  general  surface  for  a  considerable 
time  after  labour.  It  thus  constitutes  important  evidence  of 
past  pregnancy.  The  obliterated  vessels  disappear  by  fatty 
metamorphosis,  sharing  in  the  process  of  involution  which  seizes 
upon  the  muscular  coat. 

The  state  of  the  neck  of  the  uterus  after  labour.  During 
labour,  and  especially  during  the  expulsion  of  the  head,  the 
neck  of  the  uterus  is  exposed  to  enormous,  even  violent,  disten- 
sion. A  process  occurs  to  which  in  our  opinion  sufficient 
attention  has  not  been  drawn.  The  friction  produced  by  the 
on-driven  head  naturally  tells  most  upon  the  structures  with 
which  it  is  in  immediate  contact ;  this  is  the  m\icous  mem- 
brane and  the  immediately  subjacent  tissues.  At  the  same 
time  the  external  wall  of  the  lower  segment  of  the  uterus  and 
cervix  is  partly  supported,  held  back  by  the  a(ln(»xa,  that  is, 
by  the  broad  ligaments,  the  base  of  tlie  bladder,  the  reflexion 
of  the  vagina,  and  the  pelvic  fascia?.     The  consequence  is  that 
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the  mucous  membrane  or  tissues  more  immediutely  in  contact 
with  the  head  are  carried  down  by  a  glacier-like  action  over  the 
subjacent  tissues.  This  movement  is  more  marked  on  the 
anterior  lip.  Hence  these  phenomena  ensue  :  (1)  bruising, 
contusion  of  the  superficial  layers  of  the  mucous  membrane ; 
(2)  disruption  of  the  smaller  vessels  running  in  the  deeper 
layers  of  the  mucous  membrane  and  the  superficial  layers  of 
the  muscular  coat;  (3)  hence,  submucous  haemorrhage;  (4) 
the  whole  cervix  carried  down  is  attended  by  great  stretching, 
elongation,  even  laceration,  of  the  connective  tissue  in  the 
neighbouring  parts  of  the  broad  ligaments,  and  in  that  imme- 
diately surrounding  the  cervix  uteri ;  the  consequence  of  this 
is  some  amount  of  haemorrhage,  always  oedema. 

In  addition  to  this  injury  from  contusion,  there  is  almost 
invariably  laceration  of  the  edge  of  the  os  externum.  This 
laceration  most  commonly  takes  place  in  the  left  side  of  the  os, 
that  is,  on  the  side  which  had  to  encounter  the  violent 
impulse  of  the  broad  firm  occiput  of  the  foetal  head.  This 
remains  after  childbed  ;  it  hardly  ever  heals  completely ;  it  is 
partly  restored  by  cicatrix ;  but  not  uncommonly  the  os  ex- 
ternum remains  fissured  down  to  the  angle  of  vaginal  re- 
flexion. 

The  proof  of  the  violence  done  to  the  mucous  tract  of  the 
cervix  is  seen  in  the  black  ecchymosed  condition  of  the  cervix 
and  OS  in  women  who  have  died  soon  after  labour.  This 
appearance  we  have  never  known  absent.  Several  museums 
contain  characteristic  specimens.  The  proof  of  the  sliding 
down  of  the  lower  segment  and  cervix  is  seen  in  the  oedema  in 
the  perimetric  connective  tissue.  This  traumatic  process  may 
be  the  starting  point  of  perimetritis  and  puerperal  fever. 

The  crushed  mucous  membrane,  or  at  least  the  epithelial 
layer  falKng  into  necrosis,  is  almost  necessarily  shed  during  the 
process  of  repair. 

After  labour  the  os  externum  is  flabby,  soft,  sometimes 
difficult  to  trace  ;  it  offers  no  obstacle  to  the  introduction  of 
one,  two,  or  even  three  fingers  ;  but  commonly  obstruction  is 
met  at  the  os  internum,  a  structure  which  yields  more  readily 
under  distension  without  tearing  than  does  the  os  externum, 
and  which  is  moreover  surrounded  by  more  active  contractile 
muscular  fibres. 
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The  length  of  the  neck  after  labour.  This  point  has  been 
investigated  by  Breisky,  Florinsky,  Lott,  and  others.  Lott^ 
found  the  mean  length  of  the  cervix  from  the  edge  of  the  os 
internum  to  the  os  externum  to  be  7  centimetres  after  labour. 
The  cervix  therefore  is  elongated.  The  anterior  lip  is  longest. 
Where  the  length  is  much  less  than  7  centimetres,  it  is  generally 
in  multiparse  and  in  cases  of  placenta  prsevia.  The  neck  gradually 
shortens  in  the  succeeding  days,  so  as  to  measure  on  the  twelfth 
day  about  3  centimetres.  On  the  twelfth  day  the  neck  has 
nearly  regained  its  ordinary  length,  but  the  body  of  the 
uterus,  still  twice  its  proper  size,  goes  on  diminishing. 

Whilst  lessening  in  length  the  neck  increases  in  thickness, 
and  its  orifices  contract.  The  os  internum  may,  according  to 
our  own  observation,  have  recovered  its  ordinary  caUbre  at  least 
nearly,  in  two  months  ;  but  the  os  externum  rarely  does  so. 
We  have,  however,  met  with  exceptional  cases,  in  which  the 
OS  externum  had  returned  to  the  condition  of  a  small  round 
perfectly  smooth  aperture,  exactly  resembling  that  which  is  so 
commonly  associated  with  sterility,  so  that  it  would  be  unsafe 
to  pronounce  an  affirmative  either  of  gestation  or  sterility  from 
the  condition  of  the  os  externum. 

The  lining  membrane  of  the  cervix  no  longer  presents  the 
longitudinal  folds  nor  the  circular  folds  ;  the  oblique  folds  of 
the  arbor  vitae  which  had  been  obliterated  by  the  distension 
undergone  during  labour  become  visible  again. 

The  broad  liga/raents,  tubes,  and  round  ligaTiients  gradually 
recover  their  ordinary  characters.  The  serous  fluid  effused  in 
the  connective  tissue  is  rapidly  removed  under  the  energetic 
absorption  process  which  sets  in  on  the  third  day  after  labour. 

The  hypertrophied  tissue  of  the  benrt.  like  that  of  the 
uterus,  it  can  hardly  be  doubted,  is  got  rid  of  by  a  similar 
process.  But  precise  observation  is  more  difficult.  Robert 
Barnes,  however,  has  seen  the  heart  some  days  after  labour  in 
the  state  of  fatty  metamorphosis.  The  cases,  it  is  true,  have 
chiefly  been  those  of  women  somewhat  advanced  in  years,  and 
in  whom  it  may  be  supposed  that  the  change  was  morbid,  or 
true  fatty  degeneration.  This  objection  may  be  valid.  Fur- 
ther observations  are  desirable. 

'    Vcrhaltcn  dcx  Cervix  Uteri  iciihrrnd  dei  Wochenbittn,  1S72. 
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The  conditions  tk<  it  favour  involution  are: — 

1.  A  healthy  organisation.  The  aphorism  that  'Pregnancy 
is  the  great  test  of  a  sound  body  '  is  especially  proved  liere. 
It  is  of  prime  necessity  that  the  secreting  and  excreting  organs 
be  sound  and  in  good  working  condition. 

2.  The  due  establishment  and  maintenance  of  lactation. 
We  have  seen  reason  to  conclude  that  the  breasts  are  ancillary, 
if  not  necessary  parts  of  the  great  excretory  system.  Further, 
the  diastaltic  function  is  healthily  stimulated  by  the  due 
exercise  of  this  function.  The  uterus  is  thus  stimulated  to 
contract. 

Involution  is  more  rapid  in  women  who  are  delivered  at 
term  than  in  those  delivered  prematurely. 

There  is  a  divergence  of  opinion  as  to  the  rate  of  involution 
in  primiparae  and  in  multiparse.  French  authors  generally 
affirm  (Tarnier)  that  involution  is  more  rapid  in  primiparse. 
Schroeder  and  Scanzoni  think  the  reverse,  i^erdukofif  holds  a 
third  opinion,  namely,  that  in  young  pluripara?,  having  had 
one  or  two  children,  involution  is  quicker  than  in  primiparae 
and  in  elderly  pluriparse  who  have  had  many  children. 

The  influence  of  lactation  in  promoting  involution  is  con- 
tested. Depaul,  Charpentier,  and,  quite  recently,  Milsom,' 
maintain  that  lactation  retards  involution,  whilst  Pinard  main- 
tains that  lactation  quickens  it. 

Gfassner  has  shown  that  the  diminution  of  body -weight  is 
less  in  non-suckling  women  than  in  those  who  suckle.  Hence 
the  conclusion  seems  justified  that  the  general  process  of 
involution  and  absorption  after  labom-  is  promoted  by  suckhng  ; 
and  the  presumption  is  strong  that  the  uterus  is  affected  in 
like  manner. 

The  healthy  exercise  of  the  emotional  and  psychical  faculties, 
arising  from  the  satisfaction  of  maternal  duty,  is  extended 
from  the  brain  to  the  other  nervous  centres  which  are  more 
immediately  concerned  in  the  regulation  of  nutrition. 

3.  That  the  hygienic  conditions  and  other  surroundings  be 
good.     Pure  air,  cleanliness,  and  good  food  are  essential. 

The  conditions  that  imjjeAe  involution.  These  are  natu- 
rally the  opposite  of  those  which  favour  involution. 

Inability   to    suckle   may   be    taken   as    evidence    of    the 
'  TJi'ese de  Lijon, 
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defective  health-condition  of  the  subject.  Where  the  system 
or  the  breasts  are  unequal  to  the  performance  of  this  function, 
not  only  is  one  natural  stimulus  to  involution  and  excretion 
vranting,  but  it  may  be  expected  that  other  organs  are  also 
unequal  to  their  duty.  In  the  other  case  of  deliberate  aban- 
donment of  this  duty,  similar  evils  vs^ill  result,  and  it  is 
unreasonable  to  expect  immunity.  INIany  of  the  cases  of 
uterine  disease  associated  with  sub-involution  may  be  traced 
to  the  neglect  of  lactation. 

Another  special  cause  is  seen  in  retroversion  and  prolapsus 
of  the  uterus,  a  condition  not  uncommon  after  labour.  The 
strangulation  of  the  vessels  supplying  the  uterus  maintains  a 
state  of  hypersemia,  a  consequence  of  which  is  serous  effusion 
into  the  uterine  tissue.  Where  this  disj)lacement  occurs, 
involution  is  almost  surely  retarded. 

Metritis,  perimetritis,  pelvic  cellulitis,  any  fever,  all  retard 
involution  and  also  retard  excretion,  perverting  or  checking 
glandular  action. 

Return  of  the  uterus  to  its  iwiinitive  situation.  Wieland 
states  that,  concurrently  with  its  diminution  in  volume,  the 
uterus  tends  during  the  first  twelve  days  to  resume  its  position 
in  the  median  line,  quitting  the  obliquity  to  the  right  or  left 
which  it  maintains  during  gestation.  During  the  latter  period 
of  childbed,  the  laxity  of  the  ligaments  and  the  mobility  of  the 
organ  permit  it  to  sink  into  the  pelvic  cavity.  But  as  the 
ligaments,  and  especially  the  vagina  and  perineal  floor,  recover 
tone,  the  uterus  rises  to  its  normal  level. 

Changes  of  consistency.  In  healthy  conditions,  the  uterus 
immediately  after  labour  feels,  to  use  an  English  illustration, 
*  as  hard  as  a  cricket-ball,'  especially  if  ergot  have  been  given. 
Then  it  relaxes  at  intervals,  rhytlimic  action  still  prevailing. 
During  the  succeeding  days  the  uterus  is  softer,  but  still 
contracted.  On  the  third  day  and  the  fourth  it  is  like  elastic 
or  fibrous  tissue.  According  to  Wieland,  at  this  time,  which 
corresponds  to  the  mammary  flux,  the  uterus  is  softer. 
Further  on,  these  alternations  of  hardness  and  softness  dis- 
appear, and  the  uterus  regains  nearly  the  firmness  it  had 
before  pregnancy. 

It  is  necessary  to  bear  in  mind  that  wIumi  tli<'  uterus  fails 
to  contract,  its  tissues,  especially  in  elderly  multipane,  may  be 
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SO  soft  that  the  sound  or  the  finger  may,  if  u.sed  roughly, 
easily  penetrate,  and  even  perforate  the  wail. 

Changes  of  shape.  After  delivery,  the  uterus  becomes 
globular,  a  little  ovoid.  The  sides  and  the  fundus  remain 
more  arched,  and  never  quite  regain  the  straightness  of  the 
multiparous  uterus. 

The  lochia.  Definition.  By  this  term  is  understood  the 
discharges  which  take  place  from  the  genital  canal  after  the 
completion  of  labour,  during  the  period  of  involution.  This 
concurrence  in  time  of  the  lochia  with  involution  and  excre- 
tion associates  these  acts  as  parts  of  the  same  physiological 
process.  We  accordingly  find  that  when  the  lochia  are 
abruptly  suspended,  the  involution  process  is  disturbed. 

From  the  definition  of  the  lochia  above  given  must  be 
excepted  (1)  the  first  or  immediate  discharge  of  blood,  the 
'physiological  hgemorrhage ; '  (2)  secondary  or  recurrent 
hsemorrhages  ;  and  (3)  certain  vitiated  discharges. 

When  the  uterus  contracts  in  casting  and  expelling  the 
placenta,  the  superfluous  blood  in  the  arteries  and  sinuses  is 
squeezed  out ;  part  is  driven  back  into  the  general  circulation, 
part  is  shed  on  the  free  internal  surface  of  the  uterus.  The 
blood  so  shed  is  the  'physiological  haemorrhage.'  To  this 
primary  bleeding  succeed  '  the  lochia.'  During  the  first  few 
hours  the  discharge  is  sanguinolent,  then  it  becomes  sero- 
sanguinolent,  and  this  character  is  maintained  for  a  variable 
time,  extending  to  eight  or  ten  days.  These  are  called  '  the 
red  discharges '  or  the  '  red  waters.'  They  are  composed  of  a 
sero-sanguinolent  liquid,  and  usually  contain  minute,  some- 
times large,  clots.  Commonly,  after  six  days,  the  lochia  are  no 
longer  red ;  the  discharge  then  is  chiefly  serous  of  a  yellowish 
turbid  green,  the  '  green  waters.'  Then  they  become  whiter, 
purulent  or  'puriform.  This  character  continues  for  ten  or 
fifteen  days  ;  in  some  women  this  discharge  continues  until 
menstruation  is  re-established.  But  in  this  case  it  may 
properly  be  said  to  have  merged  into  leucorrhoea,  and  indicates 
imperfect  involution  or  endocatarrh. 

The  quantity  of  the  lochial  discharge  is  variable  within 
physiological  limits.  Gassner  estimated  that  the  discharge 
during  the  first  three  days  amounted  to  2  lbs.,  the  loss  dui'ing 
the  fourth  and  fifth  days  280  grammes,  from  the  sixth  to  the 
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eighth  day  205  grammes.  So  that  during  the  week  followicg 
labour  the  j)uerpera  would  lose  by  lochial  discharges  about 
3  lbs.  In  practice,  a  rough  estimate  is  made  by  counting  the 
number  of  napkins  used. 

The  lochia  do  not  always  present  uniformity  in  order,  in 
appearance,  and  quantity.  For  example,  when  the  milk  secre- 
tion is  forming,  the  lochia  are  sometimes  diminished  or  sup- 
pressed, and  resume  their  ordinary  course  when  the  milk 
secretion  is  fairly  established. 

Accidental  disturbances  of  the  nervous  system  disturb  the 
even  course  of  the  lochia.  Emotions  notoriously  do  this, 
sometimes  checking  the  flow,  but  more  commonly  exciting 
haemorrhage.  Very  sensitive  women  often  lose  blood  whenever, 
in  the  early  days  of  lactation,  the  child  is  put  to  the  breast. 
It  seems  as  if  emotion,  or  pain,  or  reflex  irritation  suspended 
the  inhibitory  functions  of  the  nerves  which  govern  the  cir- 
culation. 

It  has  been  said  that  the  lochia  are  more  abundant  in 
women  who  do  not  suckle,  and  more  abundant  in  pluriparae 
than  in  primiparae. 

It  has  been  said  that  in  some  women  the  lochia  have  been 
altogether  wanting.  This  requires  proof.  Caseaux,  however, 
relates  an  instance.  On  the  other  hand,  Eobert  Barnes  has 
described '  the  persistence  of  an  immoderate  flow  of  nearly 
limpid  fluid  for  some  weeks  after  labour — a  form  of  hydrorrhoea. 
This,  he  conjectured,  came  chiefly  from  the  glands  of  the  neck 
of  the  uterus,  like  one  form  of  the  hydroy^hcea  gravidarum. 

The  lochia  give  out  a  peculiar  odour.  To  this  is  commonly 
attributed  the  '  gravis  odor  'puerperii.''  But  we  believe  the 
odour  is  also  exhaled  in  some  women  by  the  skin  and  by  the 
lungs.  The  odour  thus  exhaled  may  be  taken  as  evidence  of 
the  absoi-ption  of  lochial  discharge  into  the  system.  In  such 
eases  we  have  noted  a  sallow  aspect  and  a  degree  of  febrility. 
We  have  taken  this  as  an  indication  for  syringing  the  uterine 
cavity  with  a  weak  tepid  solution  of  carbolic  acid  or  bichloride 
of  mercury. 

The  following  de.scription  of  the  microscopical  and  chemical 
character  of  the  lochia  is  condensed  from  Tarnier  and 
Chantreuil. 

'   (j'l/ntrcolofjiral  Iraiiniicfionn,  Atiicrican,  vol.  i.,  187C. 


CHAP.  II.  THE  LOCHIA.  71 

Microscopical  characters  of  the  lochia.  Ch.  Kobin  has 
shown  that  the  blood  which  flows  from  tlie  uterus  after 
labour  in  most  women  contains  leucocytes  in  the  pro])ortion  of 
1  to  5  in  100.  A  similar  proportion  is  observed  in  the  lochia 
during  the  iirst  day.  But  it  is  not  possible  to  determine 
whether  these  white  globules  come  solely  from  the  blood,  or  if, 
as  is  probable,  a  certain  number  are  already  produced  on  the 
inner  surface  of  the  uterus.  After  the  first  day,  the  lochia 
contain  only  about  one-third  of  red  globules,  and  two-thirds  of 
other  elements  in  suspension  in  the  sero-mucous  fluid.  These 
other  elements  are  white  globules  or  leucocytes  in  slightly 
less  quantity  only  than  the  red  globules ;  they  are  isolated  or 
agglutinated  together,  forming  masses  of  variable  size.  There 
are  also  epithelial  cells  from  the  neck  of  the  uterus  of  the 
pavement  type  or  caliciform,  according  to  the  region  from 
which  they  came.  Wertheimer  ^  found  corpuscles  of  the  em- 
bryonic connective  tissue  or  in  course  of  formation.  These 
elements  are  simply  the  debris  of  the  caduca  which  had 
remained  adherent  at  the  casting  of  the  placenta.  He  also 
found  crystals  of  cholesterine. 

The  viscid  liquid  which  holds  these  elements  in  suspen- 
sion is  studded  with  numerous  greyish  molecular  granulations 
and  a  certain  number  of  small  fatty  granules. 

From  the  second  day,  whilst  the  red  globules  diminish,  the 
leucocytes  increase  in  number.  Soon  they  outnumber  the  red 
globules,  and  the  lochia  become  gradually  reddish  or  reddish- 
grey,  and  then  greyish,  or  yellowish-white,  or  greenish.  After 
the  fifth,  red  globules  are  very  scanty.  The  leucocytes  become 
the  predominant  element ;  some  have  become  voluminous,  full 
of  granules,  and  form  what  are  called  'granular  globules.' 
Along  with  these  elements  are  found  pavement-cells  of  the 
vaginal  epithelium,  often  imbricated,  in  lamellae,  to  which  the 
other  elements  are  adhering.  Some  polyhedric,  or  nearly 
spheroidal  cells,  similar  to  those  of  the  deep  layers  of  the 
vaginal  epithelium  or  of  the  neck  of  the  uterus,  are  also  found. 

Towards  the  end  of  the  lochial  flow  the  leucocytes,  which 
had  undergone  fatty  change,  and  the  fatty  granules,  have 
diminished  in  quantity.  The  lochia  may  still  contain  from  the 
beginning  protozoa,  as  the  Trichomonas  vaginalis  of  Donne, 

'  ArcMm  fiir  i)athol.  Anat.  n.  Physiol.  &c.  Bd.  21. 
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and  the  common  bacteria  observed  by  Haussmann  and  Hugh 
Miller. 

According  to  Doleris,  whose  observations  were  made  in  the 
laboratory  of  Pasteur,  there  are  almost  always  found  in  the 
purulent  lochia  the  double  mici'ococcus.  This  may  be  met  with 
in  healthy  women  ;  but  in  them  it  is  rare.  It  is  only  when  it 
multiplies  that  it  becomes  dangerous.  On  the  other  hand,  it 
is  only  in  sick  women  that  the  ^micrococcus  en  chapelet  is  found. 
This  is  the  microbe  which  Pasteur  is  disposed  to  regard  as  the 
microbe  of  puerperal  fever.  All  these  microbes  pullulate  in 
alkaline  media ;  acid  solutions,  and  especially  phenic  solutions 
of  1  in  50,  kill  them.  Eustache  (1884)  found  the  micro- 
organisms under  normal  as  well  as  pathological  states. 

Chemical  composition  of  the  lochia,  Dming  the  first  days 
after  labour,  the  reaction  is  alkaline ;  after  the  eighth  day 
it  becomes  neutral  or  acid.  At  the  beginning  albumen  is 
found ;  later,-  mucin,  saponified  fat,  chlorides,  alkaline  phos- 
phates, or  phosphates  of  lime  and  iron,  are  found. 

Modifications  of  the  Principal  Functions  during  Puerpery. 

If  the  labour  have  been  easy  and  not  protracted,  the 
woman  experiences  a  sense  of  ease ;  the  skin  is  fi-esh,  there  is 
no  rise  of  temperature ;  the  pulse  is  normal  or  even  slowed. 
After  difficult  and  prolonged  labour,  exhaustion  is  more  or 
less  marked.  The  face  is  suffused,  the  eyes  sometimes  in- 
jected, the  skin  hot,  the  pulse  frequent;  sometimes  the  patient 
sinks  into  deep  sleep,  others  remain  excited  and  restless.  Some 
women  experience  a  rigor  or  shivering  immediately  after  the 
delivery  of  the  child  or  placenta.  This  phenomenon  is  entirely 
reflex,  and  indicates  nothing  of  serious  import.  Stoicesco '  has 
studied  this  subject  by  thermosph3'gmic  tracings  taken  at  the 
moment  of  the  shivering,  and  affirms  that  it  is  never  attended 
by  rise  of  temperature  or  of  pulse.  This  completely  differen- 
tiates it  from  the  rigors  of  pathological  significance. 

Three  things  call  for  specially  careful  observation  during 
pueq^ery :  the  pulse,  the  respiration,  and  the  temperature. 
As  a  general  ruTT  the  pulse  ana  temperature  rise  or  fall  to- 
gether, and  when  both  rise  the  respiration  is  almost  invariably 
affected  as  well.  The  respirations  increase  in  frequency  and 
'   77(/w  Inaugurale,  Taris,  1876,  and  Tarnior. 
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become  shorter.  So  long  as  we  note  normal  conditions  and 
relations  of  tliese  phenomena  we  may  feel  confident  that  the 
puerperal  process  is  pursuing  the  desired  physiological  course ; 
and  when,  on  the  other  hand,  we  detect  any  marked  or  con- 
tinued departure  from  these  normal  conditions  and  relations, 
we  must  be  prepared  for  pathological  complications. 

1.  The  V3d.se.  In  adult  women  the  pulse  usually  beats 
75  to  80  times  in  the  minute ;  that  is,  it  rises  a  little  during 
gestation  and  labour.  Immediately  after  labour  the  pulse  often 
falls  to  60  or  55,  sometimes  to  less ;  but  generally  this  slowing 
is  soon  followed  by  quickening,  which  lasts  several  hours. 
After  this  transient  quickening  the  pulse  often  slows  again. 
This  slowing  was  first  described  by  Blot.'  The  extreme  limit 
-observed  by  Blot  was  35.  We  ourselves,  in  a  perfectly  healthy 
woman,  whose  pulse  before  labour  was  75,  recorded  40  on  the 
second  day.  Two  figures  struck  Blot  as  specially  common, 
namely,  44  and  5Q.  This  slowing  may  last  from  one  to  twelve 
days.  Grenerally  it  lasts  longer  in  pluriparse  than  in  primi- 
parse.  There  are  individual  differences  in  the  time  of  its 
setting  in.  Most  frequently  it  sets  in  twenty-four  hours  after 
labour.  During  the  succeeding  twenty-four  hours  it  is  more 
marked,  and  then  gradually  it  disappears,  and  is  followed  by 
the  ordinary  pulse. 

Sometimes  the  slowing  ceases  entirely  when  the  breasts 
undergo  the  hypersemia  which  precedes  the  secretion  of  milk  ; 
but  more  commonly  the  slowing  is  a  little  diminished. 

'The  slowing  of  the  pulse  is  observed  after  abortion  and 
after  premature  labour,  spontaneously  or  artificially  induced. 

When  this  slowing  of  the  pulse  is  observed  in  a  recently 
delivered  woman,  we  may  be  assured  that  she  is  in  a  per- 
fectly healthy  condition.  It  is,  therefore,  a  sign  that  justifies 
a  favourable  prognosis.  Tarnier  says,  in  a  lying-in  hospital  the 
prevalence  of  slow  pulses  may  be  taken  to  indicate  good  sanitary 
conditions ;  the  contrary  condition  indicates  some  noxious 
influences  that  challenge  prompt  and  searching  inquiry.  The 
accuracy  of  these  conclusions  is  amply  proved  by  the  experi- 
ence of  Fancourt  Barnes  in  two  lying-in  hospitals. 

What  is  the  cause  of  the  pulse  sloiuing  ?  The  sphygmo- 
graphic  observations  of  Blot  and  Marey  establish  that  this 
'  Archives  Cfcncralcs  ile  Medecine. 
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slowing  stands  in  relation  to  a  certain  degree  of  increase  of 
arterial  tension,  and  these  authors  believe  that  this  tension 
is  explained  by  the  almost  sudden  arrest  of  the  circulation, 
which  had  been  going  on  in  the  uterus  during  gestation.  The 
blood  then,  which  hitherto  had  traversed  the  uterus,  is  turned 
into  the  arterial  system  of  the  greater  circulation,  whence 
results  a  greater  tension,  causing  obstruction  to  the  ventricular 
systole,  and  slowing  of  the  pulse.  Later  on  the  equilibrium 
is  restored.  This  theory  is  supported  by  the  fact  that  when 
haemorrhage  occurs  the  tension  is  lessened,  and  the  pulse  is 
accelerated.  We  should  attribute  greater  influence  to  the 
hypertrophy  of  the  heart  which  attends  gestation. 

Many  observers  have  re-examined  and  criticised  the  state- 
ments of  Blot.  Grenerally  they  have  been  confirmed.  Close 
observation,  during  many  years,  convinces  us  of  their  accuracy. 

Hemey  ^  further  showed  that  in  a  certain  number  of  women 
recently  delivered  the  pulse  was  subject  to  irregularity  in  force 
and  frequency.  These  alterations  in  rhythm  attended  the  slow- 
ing of  the  pulse.  They  commonly  disappear  in  a  few  days. 
Since  the  publication  of  Hemey's  thesis,  Eobert  Barnes  has 
studied  this  question,  and  is  able  to  confirm  Hemey's  state- 
ments. He  examined  the  heart  without  finding  anything 
abnormal  in  this  organ. 

The  slowing  and  irregularity  of  the  pulse  after  labour  should 
be  carefully  studied  in  association  with  the  course  of  the  in- 
volution process. 

Modifications  of  the  Blood  after  Labour. 

We  have  seen  that  during  pregnancy  the  tibrine,  water,  and 
white  globules  are  increased  in  proportion,  whilst  the  red 
globules  are  diminished.  These  conditions  are  continued  in 
increased  degree  after  labour.  Andi*al  and  Gavarret,  Becquerel 
and  Rodier,  and,  more  recently,  Laurent  established  these 
facts.  The  researches  of  jNLilassez,  of  Bouchat  and  Dubrisay,  of 
Fouassier  have  proved  in  the  clearest  manner  the  increase 
of  white  globules  ;  and  Peter  has  called  this  increase  jjUysio- 
logical  leucocytosis.  It  atUiins  its  maximum  about  twelve 
hours  after  labour. 

'  Archires  Gcnvrnhg  <{<•  Mcdecxnc. 
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Further  investigations,  chemical  and  microscopical,  into 
the  constitution  of  the  blood  in  pregnancy  and  childbed  are 
greatly  to  be  desired  ;  they  could  hardly  fail  to  throw  useful 
light  upon  many  interesting  problems  in  physiology  and 
pathology. 

Cardiac  Murmurs  in  the  Puerperal  State. 

Dr.  Money  has  made  interesting  observations  in  the  Greneral 
Lying-in  Hospital.^  He  concludes  that  systolic  murmurs  occur 
in  75  per  cent,  over  the  praecordia  of  lying-in  women.  These 
murmurs  are  of  three  sorts :  (1)  The  '  Endocardial-like  '  murmur 
is  conducted  to  a  variable  extent ;  may  be  heard  over  any  part 
of  the  area  of  the  praecordia.;  (2)  is  '  friction-like,'  and  non-con- 
ducted, of  very  constant  site,  just  above  and  to  left  of  xiphoid 
cartilage ;  (3)  is  very  loud,  of  curious  quality,  very  capricious, 
and  non-conducted.  The  most  numerous  of  the  first  sort  are 
loudest  over  the  right  ventricle,  close  to  the  edge  of  the 
sternum.  They  are  not  the  expression  of  serious  mischief; 
they  are  '  functional  murmurs.' 

We  believe  them  to  be  simply  hsemic,  due  to  altered  cha- 
racter of  the  blood  and  the  state  of  the  heart,  which  must 
change  as  the  uterus  does  in  tissue. 

Modifications  of  Respiration. 

Inseparably  linked  with  the  condition  of  the  blood  and 
circulation  are  the  movements  of  respiration.  Healthy  women 
after  labour  breathe  15  to  18  times  a  minute,  rather  less  fre- 
quently than  during  gestation.  Dohm  spent  great  pains  in 
investigating  the  relative  capacities  of  the  chest  in  non- 
pregnant, pregnant,  and  puerperal  women.  In  60  per  cent, 
of  recently  delivered  women  he  found  an  increased  capacity ; 
in  24  per  cent,  a  slight  diminution,  and  in  16  no  alteration. 
These  results  have  been  met  by  other  observers  who  affirm 
that  the  pulmonary  capacity  is  lessened  after  labour.  Syste- 
matic observations  with  the  spirometer  are  needed. 

Variations  of  Te7)iperature  in  Childbed. 
Under    healthy    conditions,   individual    and    sanitary,    no 
important  rise  of  temperature  is  observed.     Observations  made 

'  Med.-Chir.  Tra/is.,  1882. 
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in  lying-in  hospitals  -which  show  a  rise  of  over  '5°  Fahr. 
cannot  be  accepted  as  normal.  A  slight  fall  has  been  noticed 
twelve  or  twenty-four  hours  after  labour.  This  is  soon  fol- 
lowed by  return  to  the  standard. 

Slight  oscillations  may  be  accounted  for  by  the  natural  rise 
towards  the  evening,  by  passing  emotions,  or  irregularities  of 
diet.  Transient  variations  need  occasion  no  anxiety,  but  it  is 
far  different  when  the  rise  is  continuous  and  lasting. 

Modifications  of  the  Urinary  Secretion. 

To  estimate  these  we  must  refer  to  the  chapter  on  Preg- 
nancy (vol.  i.)  for  a  statement  of  the  character  of  the  urine 
in  that  state.  Lehmann  states  that  the  urine  of  very  young 
children  and  pregnant  women  often  contains  very  little  phos- 
phate of  lime.  The  m-ine  of  women,  not  pregnant,  contains 
more  water,  less  salts,  and  less  urea  than  that  of  men.  These 
differences  are  especially  marked  in  pregnancy.  In  the  latter 
months  there  is  often  so  little  phosphate  of  lime  that  it  is 
difficult  to  detect  the  presence  of  lime. 

Winckel,^  Kleinwachter,^  Quinquand,^  and  others  have 
studied  the  character  of  the  urine  in  childbed.  They  generally 
agree.  The  quantity  of  urine  is  especially  increased  during 
the  twenty- four  hom-s  after  labour.  The  quantity  may  rise  to 
2,360  grammes  ;  the  mean  is  1,600  grammes.  In  some  women 
this  transient  polyuria  appears  on  tlie  second  or  third  day. 
Winckel  states  the  mean  weight  of  the  mine  expelled  during 
the  first  eight  days  by  a  healthy  woman  is  on  an  average  12  lbs., 
or  1,175  grammes  daily.  The  kidneys,  therefore,  eliminate  a 
large  quantity  of  water. 

The  specific  gravity  is  generally  diminished  on  the  first  and 
second  day,  varying  from  1010  to  1018.  When  fever  occurs, 
it  may  rise  to  1020  to  1022.  After  the  third  day,  the  density 
increases  to  1022  or  more,  even  in  cases  where  there  is  no 
fever.  In  the  nursing  woman,  Quinquand  says  it  may  rise  to 
1025.  Recently  delivered  women  who  are  free  from  fever 
during  labour  excrete  less  urea  than  in  pregnancy.    Quinquand 

'  Stiidifiti  iibcr  den  Stnffivcclisrl  bel  dcr  Grhitrt  inid  Woclu  iihitt,  I860. 
^  '  Diis  Vcrhalten  des  Harnes,  &c.,  Arch.f.  Gynakol.  1876. 
Essai  sur  le  j'uerjnritTne  infectieux,  Th^se,  1872. 
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says,  'the  quantity  of  urea  eliminated  in  twenty-four  hours, 
during  pregnancy,  exceeds  the  physiological  mean,  and  varies 
from  30  to  38  grammes ;  whilst  in  the  twenty-four  hours  follow- 
ing labour  it  falls  to  20  or  22  grammes.' 

The  second  day  after  labour  the  urea  increases,  but  rarely 
exceeds  the  normal  quantity,  unless  fever  intervene.  On  the 
third  da}-,  if  there  is  no  fever,  the  urea  may  exceed  30 
grammes. 

From  the  fourth  day,  if  there  is  no  fever,  if  there  is  milk 
and  the  child  sucks  well,  the  urea  diminishes  sensibly,  and 
may  fall  to  19  grammes  in  the  twenty-four  hours.  In  suckling 
women,  the  average  excretion  of  urea  daily  is  20  to  22  grammes. 

The  chlorides  behave  like  the  urea,  that  is,  they  diminish 
the  first  day,  increase  the  second  and  third  day,  and  diminish 
again  when  the  milk  has  set  in. 

According  to  Winckel,  during  the  forty-eight  hours  following 
labour  there  is  a  diminution  of  sulphates  and  phosphates. 

The  products  of  oxidation  of  the  organism,  of  urea  espe- 
cially, would  be  in  a  larger  proportion  in  the  urine  if  they  were 
not  also  eliminated  by  the  lochia,  sweat,  and  milk.  The  func- 
tions of  the  skin  are  more  active  some  hours  after  labour,  and 
continue  very  marked  for  five  or  six  days. 

The  different  secretions — cutaneous,  renal,  lochial,  mam- 
mary— appear  to  supplement  each  other.  The  exaggeration  of 
one  may  entail  the  diminution  of  the  others :  thus  when  the 
milk  is  abundant  the  lochial  flow  is  generally  less. 

The  increase  of  the  excretions,  the  extraordinary  elimina- 
tion of  the  products  of  oxidation,  the  regressive  metamorphosis 
of  the  uterus  and  other  tissues,  must  entail  a  loss  of  weight  in 
the  puerpera.  Grassner  and  Hecker  established  that  during  the 
first  eight  days  women  lose  on  an  average  4,571  grammes,  that 
is,  about  one-twelfth  of  their  body-weight. 

Glycosuria.  Blot's  statement  that  sugar  is  frequent  in  the 
urine  of  newly-delivered  women  has  been  sufficiently  confirmed. 
De  Sinety,^  who  had  studied  the  question  with  esj)ecial  care, 
showed  that  glycosuria  can  be  produced  at  pleasure  in  suckling 
women  by  abruptly  suppressing  the  milk.  Sugar  likewise 
appears  in  the  urine  whenever  there  is  any  obstacle  to  the 
secretion  or  flow  of  milk.     When  the  production  and  yield  of 

'  Bccherches  sitr  I'urifie  jjcnrlant  la  lactation,  1873. 
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milk  are  evenly  balanced  the  sugar  disappears  from  the  urine. 
Towards  the  second  or  third  day  the  milk  secretion  is  abundant 
and  the  child  consumes  but  little ;  sugar  is  found  in  the  urine, 
Tarnier  and  de  Sinety  started  the  theory  that  the  sugar 
eliminated  by  the  kidneys  was  sugar  probably  made  by  the 
liver  with  a  view  to  the  lacteal  secretion,  and  which  could  not 
be  utilised  in  consequence  of  the  temporary  suppression  of 
this  function.  But  if  this  were  so,  why,  of  all  the  immediate 
constituents  which  enter  into  the  composition  of  milk,  is  the 
sugar  alone  eliminated  by  the  urine?  To  this  Grubler  answered 
that  the  passage  of  sugar — a  crystalloid  and  dialysable  body — 
is  much  more  easy  than  that  of  albumen — a  colloid  body, 
which  does  not  traverse  the  dialysers  ;  that  albuminuria  always 
supposes  a  renal  hypersemia  which  borders  on  inflammation, 
whilst  glycosuria  is  effected  without  any  anatomical  modifica- 
tions of  the  kidneys. 

De  Sinety  observes  also  that  the  microscope  reveals  the 
presence,  in  all  the  saccharine  urines  of  suckling  women, 
of  numerous  fatty  granulations  insoluble  in  acetic  acid,  and 
coloured  dark-brown  by  osmic  acid. 

T/te  Changes  in  the  Breast :  the  Secretion  of  Milk. 

A  fundamental  anatomico-physiological  fact  must  be  borne 
in  mind.  The  breasts  are  really  skin-glands ;  they  form  a  part, 
specially-developed,  of  the  great  glandular  system  of  the  skin. 
The  secretion  of  the  breasts  assumes  indeed  a  particular  form, 
and  is  destined  for  a  particular  pm-pose,  the  nutrition  of  the 
infant.  But  the  breasts  do  not  on  that  account  cease  to  take 
part  in  the  great  process  of  elimination  which  is  carried  out  by 
the  glandular  system  of  the  body.  There  is  a  physiological 
relation  between  the  secretion  of  milk  and  the  conversion  of 
the  tissue,  which  had  been  created  for  the  ]iurposes  of  gestation 
and  Y)arturition,  into  fat. 

Women  nursed  in  the  lap  of  luxury,  whose  emotional  nnd 
intellectual  faculties  have  been  indulged  and  cultivated  at  the 
expense  of  their  muscular  system,  rarely  acquire  a  healthy 
glandular  development.  The  skin,  become  a  thing  of  beauty, 
fails  as  an  organ  of  health.  Under  the  trial  of  puerpery  and 
lactation  it  breaks  down.     The  breasts  cannot  perform  their 
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duty,  and  more  work  is  thrown  upon  other  organs  which  also 
are  likely  to  be  inefficient.  Hence  it  is  that  we  so  constantly 
find  in  women  of  the  easier  classes  that  lactation  cannot  be 
performed.  Honest  attempts  are  sometimes  made ;  but  after 
suckling  with  difficulty  for  a  few  days,  during  which  time  the 
infant  suffers  and  pines,  the  milk  is  found  to  fall  off;  the 
breasts  dry  up,  or  become  inflamed,  and  the  cherished  hope  is 
abandoned. 

Period  of  fornuvtion  of  milk.  In  some  women  a  little  milk  ) 
may  be  squeezed  out  of  the  breasts  during  pregnancy ;  in  others  i 
it  oozes  out  spontaneously,  soiling  the  linen ;  and  in  this  man-  | 
ner  the  suspicion  of  pregnancy  has  been  excited.  But  in  most/ 
women  no  secretion  of  moment  shows  itself  until  after  labour.^ 
The  usual  time  of  its  appearance  is  the  third  day,  rarely  earlier ;  f 
sometimes  it  is  delayed  until  the  fourth  or  fifth  day,  and  in  I 
some  it  can  hardly  be  said  to  appear  at  all. 

The    capacity  for  secreting   milk  furnishes    another  illus- 
tration of  the  aphorism  that  '  Pregnancy  is  the  test  of  bodily 
soundness.'    The  woman  may  have  carried  her  child  with  more 
or  less  comfort  through  gestation  and  labour,  but  at  this  point 
she  may  fail.     This  is  especially  the  case  with  the  daughters  of 
Dives.      The  formation  of  milk  is  attended  by  certain  local     '' 
phenomena.     The  breasts  immediately  after  labour  are  com- 
monly flaccid  or  soft,  and  of  the  size  they  had  attained  during  •' 
gestation.     But  in  two  or  three  days  the  breasts  increase  in  j 
volume,     become    firmer,    even   hard.       The    integument   is 
stretched,  smooth,  shining,  streaked  with  bluish  veins  which 
sometimes   unite   with   those    of  the   opposite   breast.      The   ' 
nipple  becomes  less  prominent,  sometimes  rendering  suckling  f 
difficult. 

Tarnier  draws  attention  to  the  occasional  appearance  of 
subcutaneous  cedema  in  the  region  of  the  areola.  It  is  more 
frequent~m  primiparse ;  it  is  frequent  in  domestic  animals. 

The  changes  in  the  proper  structures  of  the  breasts  attend- 
ing the  formation  of  milk.  The  following  account  is  drawn 
from  Virchow,  Kolliker,  and  Kobin.'  Virchow,^  starting  from 
the  homology  between  the  breast  and  sebaceous  glands,  says 

'  The  student  should  turn  back  to  the  section  in  which  is  described  the 
Anatomy  of  the  Breast  (vol.  i.  p.  188). 
*  Cellular- Pathologic. 
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that  both  are  produced  by  a  progressive  proliferation  from  the 
internal  layers  of  the  epidermis.  To  the  same  category  belong 
the  ceruminous  glands  of  the  ear,  and  the  large  glands  of  the 
axilla.  In  all  these  cases  the  fat  which  constitutes  the  chief 
constituent  of  milk,  at  least  as  far  as  its  external  appearance  is 
concerned,  and  which  furnishes  the  sebaceous  secretion,  originates 
in  the  interior  of  epithelial  cells  which  gradually  perish  and 
set  the  fat  free,  whilst  scarcely  a  trace  of  the  cells  is  preserved. 
The  sebaceous  glands  are  generally  seated  on  the  sides  of  the 
hair-follicles  at  some  depth  below  the  surface  ;  we  there  find  a 
series  of  minute  globules  into  which  a  prolongation  of  the  rete 
mucosum  is  uninterruptedly  continued.  The  cells  of  this  be- 
come more  numerous  and  larger,  so  as  to  fill  the  gland-sacs  with 
a  nearly  solid  matter.  Then  the  fat  begins  to  be  secreted  into 
their  interior,  at  first  in  small  particles,  which  soon  become 
larger ;  and  after  a  short  time  the  individual  cells  can  no  longer 
be  distinctly  perceived,  but  only  conglomerations  of  large  drops, 
which  rise  up  out  of  the  gland  into  the  hair-follicle.  The  se- 
cretion is  a  purely  epithelial  one,  like  the  seminal  secretion. 
This  process  furnishes  us  at  the  same  time  with  an  account 
of  the  formation  of  milk.  One  need  only  imagine  the  ducts 
much  lengthened,  and  the  terminal  acini  greatly  developed  ;  the 
process  is  essentially  the  same  ;  the  cells  multiply  abundantly ; 
the  multiplied  cells  undergo  fatty  metamorphosis,  and  ulti- 
mately there  remain  scarcely  any  material  traces  of  these  cells 
excepting  the  droplets  of  fat.  The  closest  resemblance  to  the 
manner  in  which  the  secretion  of  sebaceous  matter  ordinarily 
takes  place  is  presented  by  the  earliest  period  of  lactation,  when 
the  so-called  colostrum  is  yielded.  (The  colostrum  was  dis- 
covered by  bonne.)  A  colostrum-corpuscle  is  the  still- 
coherent  glohule  ujhich  results  from  the  fatty  metamorphosis  of 
an  epithelial  cell.  The  formation  of  colostrum  and  sebaceous 
matter  differs  in  this  respect  only,  that  the  fatty  granules 
remain  smaller  in  the  former  case,  and  that  whilst  large  drops 
very  soon  show  themselves  in  sebaceous  matter,  in  colostrum 
the  last  cells  which  are  observed  usually  contain  only  minute 
fat  granules,  very  densely  aggregated,  whereby  tlie  whole  cell 
acquires  a  somewhat  brownish  appearance,  although  the  fat 
has  no  natural  colour.  This  is  the  granular  corpuscle  '  coips 
granuleux,'   of  Donne.      For   the   discovery  of  this   gradual 
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transformation  of  cellular  bodies  into  fat  granules  vre  are  in- 
debted to  Keinhardt.  Still,  we  slirank  from  extending  this 
important  discovery  of  the  formation  of  colostrum  to  the  history 
of  milk  in  general,  for  the  reason  that  during  the  later  periods 
of  lactation  granulated  bodies  are  no  longer  met  with.  But 
the  only  difference  is  that  the  colostrum  process  goes  on  more 
stoutly,  and  that  the  cells  maintain  their  cohesion  longer, 
whilst  the  milk  process  is  acute,  and  the  cells  more  speedily 
perish.  Perfectly  developed  colostrum  contains  an  extremely 
large  number  of  granulated  corpuscles,  with  nothing  more  than 
a  number  of  comparatively  large  and  small  drops  of  fat  mixed 
u[i  tog.  tli(/i,  tlie  so-called  milk-corpuscles,  which  are  nothing 
more  than  drops  of  fat,  and,  like  the  majority  of  the  drops  of 
fat  that  occm-  in  the  body,  are  surrounded  by  a  delicate  albu- 
minous membrane  called  by  Ascherson  the  haptogenic  rtiem- 
brane,  i.e.  produced  by  contact.  But  the  individual  drops, 
milk-corpuscles,  correspond  to  the  drops  which  we  find  in  the 
sebaceous  matter.  They  are  produced  by  the  coalescence  of 
the  minute  granules  which  appear  in  the  secretion  of  co- 
lostrum. 

This  haptogenic  membrane  was  admitted  by  Henle, 
Dumas,  Eobin,  Frey,  and  Kolliker,  but  it  seems  to  have  been 
definitely  proved  by  de  Sinety  ^  that  its  existence  is  due  to 
accident.  Thus,  when  the  milk  is  examined  immediately  after 
being  drawn,  and  the  use  of  coagulating  reaction  is  avoided, 
this  envelope  is  not  found. 

The  colostrum-corpuscles  characterise  the  first  milk.  After  < 
a  few  days  they  generally  disappear,  and  nothing  is  seen  under 
the  microscope  but  highly  refracting  oil  or  fat  droplets  of 
various  sizes.  Kolliker  cites  Donne  as  stating  that  in  inflam- 
mations and  swellings  of  the  mammae  during  lactation  the 
milk  assumes  the  nature  of  colostrum.  This  is  contradicted 
by  d'Outrepont  and  Miinz.^  During  menstruation,  Donne  and 
d'Outrepont  found  colostrum-corpuscles  in  the  milk.  This  fact 
Kobert  Barnes  has  verified ;  he  found  colostrum- corpuscles  re- 
produced at  every  menstrual  period,  lasting  for  seven  days  or 
more,  and  then  disappearing  in  the  intervals.  Lehmann  states 
that  they  occur  in  the  course  of  any  acute  affection  which  may 

*  Archives  de  jjhyslologie  de  Brown-Sequard,  Charcot,  et  Velpeau. 
2  Neue  Zeitschrift  ftlr  Gehitrtslmnde. 
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supervene  during  lactation.  Donne  regarded  them  as  proof  of 
bad  milk.  In  the  foot-rut  of  animals  Herberger  and  Donne 
found  the  milk  to  possess  more  of  the  characters  of  colostrum. 
In  milk  which  has  become  sour,  the  caseine  is  found  coagulated 
in  the  form  of  granules,  and  the  milk-globules  gradually 
coalesce  into  larger  drops.  Blue  and  yellow  milk  contains, 
according  to  Fuchs,'  infusoria,  themselves  without  colour, 
which  he  called  Vibrio  cyanogenus  and  xanthogenus.  These, 
when  mingled  with  healthy  milk,  will  impart  a  colour  also. 
This  is  confirmed  by  Lehmann  for  blue  milk.  According  to 
Baillent  ^  and  Lehmann  a  fungus  also  exists  in  such  milk. 
C.  Nagele  has  observed  red  milk,  and  found  a  vegetable  forma- 
tion of  the  nature  of  a  protococcus  in  it.  But  pinkish  milk 
may  be  suspected  to  contain,  and  Hassall  figm'es,  blood-globules 
in  such  milk. 

]Milk  consists  of  a  fluid  portion  or  plasma  holding  in  sus- 
pension innumerable  round,  dark,  shining  corpuscles  varying  in 
size.  These  are  the  milk-globules  ;  it  is  to  these  corpuscles 
that  the  milk  owes  its  white  colour.  In  fresh  milk  these  cor- 
puscles are  animated  by  Brownian  movements. 

Breast  abnovnialities.  1 .  In  defect.  In  some  women  the 
breasts  are  so  little  developed  that  they  are  unfit  for  the  secre- 
tion of  milk. 

2.  In  excess.     Supernumerary  breasts  and  nipples. 

Eeflecting  on  the  histological  identity  of  the  sebaceous  and 
mammary  glands,  we  can  readily  understand  the  occasional 
development  of  the  breasts  in  men  and  the  formation  of  milk 
in  them.  Xot  to  mention  other  examples,  there  is  the  famous 
one  recorded  in  John  Hunter's  Notes  and  Essays  (edited  by 
Owen).  A  man,  aged  50,  had  married  a  woman  who  fourteen 
years  before  brought  forth  twins,  male  and  female.  To  soothe 
the  male  child,  the  father  used  to  apply  his  left  nipple  to  the 
infant's  mouth  ;  the  child  drew  milk  and  throve  upon  it.  This 
man  treated  eight  succeeding  children  in  the  same  way,  sharing 
the  duty  of  suckling  with  his  wife.  But  what  is  very  remarkable 
is,  that  he  liad  a  constant  flow  of  milk  for  long  after  he  had 
ceased  to  suckle.  The  lymphatics,  blood-vessels,  and  conglome- 
rate glands  of  his  breasts  presented  the  same  appearance  as  in 

'   Comjtteg  Bendiit,  xviii. 

'  See  Scherer,  art.  •  Milch  '  in  IFandhuch  dcs  Phygiohgie. 
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women.  He  stated  that  when  he  suckled  the  first  child  all  his 
natm-al  secretions  were  diminished,  especially  the  sweat,  which 
he  was  much  subject  to  before  ;  and  that  he  had  not  the 
slightest  appetite  for  venery  for  several  montlis  after. 

The  duration  of  milk  secretion.  The  usual  duration  of  the 
.capacity  for  suckling  may"5eTtated  at  nine  months.  But  in 
many  women,  chiefly  of  the  labouring  class,  suckling  is  pro- 
tracted to  twelve  months  or  even  longer ;  and  we  have  known 
instances  of  women  who,  having  lost  their  husbands,  have  con- 
centrated their  womanly  instincts  upon  the  child  at  the  breast, 
who  have  continued  this  duty  for  over  two  years.  We  have 
€ven  seen  a  child  get  up  on  a  stool  and  stand  whilst  suckling. 
In  such  cases  the  breasts  retain  their  dominion  over  the  ovaries  ; 
menstruation  may  be  performed,  but  this  function  is  often 
disturbed  or  suspended. 

A  condition  analogous  to  the  above  is  seen  in  women  who 
give  themselves  up  to  the  duty  of  wet-nursing.  These  some- 
times will  persist  in  nursing  for  eighteen  months  or  more.  We 
liave  known  an  example  of  a  Spanish  wet-nurse  who  nursed 
three  successive  children  in  one  family ;  and  we  are  informed 
that  it  is  the  custom  in  some  parts  of  Spain  to  engage  a 
wet-nurse  who,  having  suckled  the  first  child,  will  take  up  in 
succession  all  the  children  her  mistress  may  bring  forth,  herself 
living  all  the  while  in  celibacy. 

We  also  know  a  lady,  richly-endowed  physically,  intellec- 
tually, and  artistically,  who,  living  with  her  husband,  and 
menstruating  regularly,  has  nevertheless  gone  on  secreting 
milk  five  years  after  the  birth  of  her  only  child,  which  she 
suckled  only  for  a  short  time. 

What  to  observe  in  the  Puerpera  and  her  Child. 

Take  the  catheter,  thermometer,  and  stethoscope  as  com- 
panions. 

Objective  observations.  1.  Count  the  pulse,  note  its  rhythm 
and  strength  (sphygmographic  observations  also  may  be  useful). 

2.  Count  the  respirations,  note  their  depth. 

3.  Note  the  temperature  in  mouth  or  axilla,  and  exception- 
ally in  vagina. 

4.  Note  aspect,  manner  and  speech,  and  the  tongue. 

5.  Apply  hand  to  abdomen,  to  note  flaccidity  or  tension, 
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pain.  If  tension  and  pain,  note  shape  of  abdomen,  and  dej&ne 
area  of  dulness  or  resonance.  If  dulness  extend  to  umbilicus 
or  nearly,  pass  the  catheter. 

6.  The  state  of  the  genital  organs.  It  is  desirable  at  some 
time  to  examine  by  touch  to  ascertain  if  the  uterus  is  in 
normal  position.  The  perinaeum,  as  to  integrity.  The  dis- 
charges. Watch  the  involution  of  the  uterus  by  its  retreat 
towards  the  pelvis. 

7.  The  breasts.  State  of  nipples,  as  to  form,  size,  integrity. 
State  of  breasts  as  to  size,  uniformity  of  consistence,  tenderness ,^ 
secretion  of  milk.  The  quantity  and  quality  of  the  milk,  ease 
of  yielding  ;  microscopical  characters. 

The  observations  to  he  made  by  the  attendant  on  the  day 
after  labour,  and  from  day  to  day.  Interrogate  all  the 
functions.  The  aspect  of  the  patient,  her  manner,  her  voice,, 
and  mode  of  answering  questions  tell  nearly  enough  the  state 
of  her  brain.  Has  she  pain  ?  Grenerally  there  is  a  sense  of 
muscular  soreness  and  fatigue.  Feeling  the  abdomen,  we 
ascertain  if  there  is  tenderness  on  gentle  pressure,  and  if  the 
abdomen  is  tense  or  flaccid.  If  there  is  tenderness  or  promi- 
nence, or  both,  this  may  be  due  to  intestinal  distension,  to 
lulness  of  the  bladder.  The  real  condition  of  the  bladder  must 
be  determined.  Inquire  into  the  state  of  the  bowels.  The 
rectum  was  probably  unloaded  during  the  labour,  and  for  two 
or  three  days  after  it  is  usually  sluggish.  If  there  is  diarrhoea 
we  must  look  to  the  associated  symptoms.  Ask  the  patient 
if  she  can  freely  move  her  limbs.  There  should  be  no 
difficulty  in  this  except  the  sense  of  soreness.  Note  three 
points  especially,  and  record  them — pulse,  temperature,  and 
respiration.  The  pulse  should  be  70  or  80,  if  even  lower  but 
steady  it  is  good  ;  the  temperature  should  be  99°  Fahr. ;  the 
respirations  18,  or  not  exceeding  20,  in  the  minute,  easy,  the 
chest  expanding. 

Inquire  as  to  the  lochia,  see  the  napkins.  Feel  the  breasts. 
On  the  second  and  third  days  there  may  be  no  sensible  differ- 
ence in  their  condition,  but  at  the  end  of  the  third,  and  more 
generally  on  the  fourth,  the  breasts  are  usually  fuller,  firmer, 
somewhat  tender,  and  milk  may  ooze  from  <lu'  nipples. 
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Subjective  Information,  and  from  Nurse  or  Attendants. 

1.  As  to  nutritive  functions,  appetite,  digestion  (vomiting? 
•colic  ?),  defaecation,  micturition.  Are  the  stools  or  urine  passed 
naturally  ? 

2.  Respiration  :  distress  in  breathing  ?  Circulation :  pal- 
pitation ? 

3.  Innervation :  sleep ;  sense  of  ease,  lassitude,  or  de- 
pression ;  headache  or  not ;  the  condition  of  the  taste,  smell, 
hearing,  sight,  sensation ;  have  speech  and  manner  been 
natural  ?  test  the  power  of  moving  the  limbs.  As  to  rigors. 
As  to  abdominal  pain  (inflammatory  or  colic) ;  as  to  uterine 
pain  (after-pains)  ;  as  to  pains  in  limbs  and  joints. 

4.  The  skin :  heat,  moisture,  perspiration,  odour  from. 

5.  The  excretions  :  by  lungs,  by  skin,  by  bowels,  by  bladder, 
by  vagina.  The  lochia  especially  as  to  quantity,  colour,  odour. 
Is  there  any  shred,  membrane,  or  unusual  complication  ?  One 
rule  is  important.  Do  not  suffer  the  nurse  to  answer  questions 
you  address  to  the  patient. 

The  favourable  signs  are :  pulse  not  exceeding  90 ;  tem- 
perature 99°  Fahr. ;  soft,  painless  abdomen,  bladder  acting 
naturally ;  spirits  cheerful. 

All  these  observations  will  be  made  with  the  least  possible 
disturbance  of  the  patient.  Som'e  will  be  made  almost  without 
her  consciousness  or  attracting  attention  of  attendants ;  some 
may  be  pretermitted  on  occasion.  They  should  be  made  in  a 
certain  order,  so  as  to  ensure  that  nothing  important  is  omitted, 
and  to  avoid  fatiguing  the  patient  by  repetition.  These  obser- 
vations methodically  taken  will  serve  to  recall  the  chief  points 
in  the  preceding  history  of  the  puerpera.  By  turning  back  to 
the  description  the  reader  or  practitioner  may  refresh  his  mind 
as  to  the  significance  of  the  points  noted  for  observation.  He 
will  appreciate  any  departure  from  the  standard  conditions  ; 
if  any  new  interposing  condition  is  observed  we  may  draw  infor- 
mation of  diagnostic,  prognostic,  and  therapeutic  value.  And, 
lastly — a  point  not  to  be  disregarded — we  add  to  our  own  value 
as  scientific  clinical  physicians  by  a  course  of  study  rich  in 
physiological  and  pathological  illustrations. 
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The  Care  of  the  Woman  recently  delivered  and  her  Child. 

1.  The  hands  which  have  helped  to  squeeze  out  the  pla- 
centa, or  simply  to  second  the  expulsive  contractions  of  the 
uterus,  will  give  information  as  to  the  condition  of  the  organ. 
If  it  be  well  contracted,  the  woman  may  take  a  little  rest  ti> 
allow  her  to  recruit  her  nerve-force,  always  watching  to  ascer- 
tain if  the  uterus  relax.  In  pluriparae,  thirty  minims  of  ergot 
may  now  be  given  to  promote  contraction.  But  it  must  be 
specially  borne  in  mind  that  it  is  bad  practice  to  give  ergot 
before  the  uterus  is  empty  both  of  placenta  and  clots.  Ergot 
is  very  apt  to  induce  spasmodic  contractions  of  the  lower  seg- 
ments of  the  uterus,  and  thus  to  imprison  whatever  may  be  in 
its  cavity. 

2.  If  there  be  spasmodic  or  colic  pains  after  the  extrusion  of 
the  placenta,  the  first  thing  to  do  is  to  make  sure  that  the  blad- 
der is  empty.  Use  the  catheter.  This  done,  tight  compression 
of  the  uterus  by  the  hand,  to  2:)rovoke  contraction,  maybe  used. 

3.  Cleansing  the  genital  parts.  If  sponges  be  used,  they 
should  have  been  soaked  in  a  solution  of  1  in  50  of  carbolic 
acid,  and  fluid  of  the  same  kind  should  be  used.  The  fluid 
should  be  squeezed  out  of  the  sponge  so  as  to  run  in  streams 
over  the  part,  rather  than  to  wipe  or  rub.  The  labia  majora 
and  minora  may  be  held  gently  apart  to  let  any  clots  escape 
from  the  vagina.  Wadding  should  be  used  instead  of  sponges, 
and  be  burnt  after  use. 

If  there  be  retention  of  blood  or  clots  in  the  vagina,  gentle 
sj^ringing  with  the  carbolic  solution  may  be  practised. 

4.  This  is  the  time  to  ascertain  if  there  is  any  lesion  of 
the  perinseum  or  vulva.  If  there  be  only  slight  rent,  no 
operation  is  necessary ;  if  a  rent  extend  to  near  the  sphincter, 
and,  a  fortiori,  if  it  involve  the  sphincter,  the  wound  should 
be  united  by  silver  wire  sutures.  Three  or  four  will  commonly 
be  required.  The  first  should  be  passed  deeply  close  to  the 
anal  extremity  of  the  split,  the  others  less  deeply  as  we 
approach  the  anterior  edge  of  the  perina:>uni. 

5.  The  dressing  of  the  vulva  usually  consists  of  folded 
diapers.  We  strongly  advise  that  this  practice  should  be  dis- 
carded. We  can  rarely  fed  sure  that  "things  coming  from  the 
wash '  nre  pure.      It  is  best  to  use  pads  prepared  with  carbolic 
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acid  or  other  trustworthy  antiseptic,  or  the  carbolised  gauze 
used  in  sm-gery.  These  should  be  renewed  as  often  as  soaked, 
and  burnt.  We  thus  not  only  avoid  one  source  of  danger  to 
the  patient  in  charge,  but  avoid  the  risk  of  propagating  in- 
fection to  other  persons. 

6.  The  hinder.  A  revolt  was  some  time  ago  raised  against 
the  traditional  practice  of  binding  the  abdomen  after  delivery. 
It  did  not  succeed.  The  objections  to  the  binder  are  unsound, 
whilst  the  uses  of  it  are  clear  and  decided.  In  pluriparae, 
especially,  the  abdominal  walls  are  extremely  flaccid.  The 
sudden  expulsion  of  one-tenth  of  the  body-weight  from  the 
abdonainal  cavity  is  attended  by  a  sudden  removal  of  a  force 
hitherto  pressing  upon  the  vessels  and  organs  of  the  chest, 
abdomen,  and  pelvis.  This  entails  in  some  cases  a  tendency  to 
vacuum.  Hence  disturbance  of  the  circulation.  Now  the  binder, 
by  supporting  the  abdominal  walls,  restores  the  equilibrium 
of  pressure.  The  pressure  exerted  upon  the  uterus  works  as  a 
gentle  continuous  stimulus  to  contraction.  The  woman  is  con- 
scious of  the  support  and  is  grateful  for  it. 

The  abdominal  walls,  thus  supported,  now  quickly  regain 
tonicity,  and  return  far  more  nearly  to  their  pristine  strength 
and  flatness.  The  figure,  so  precious,  and  rightly  so,  to  women, 
is  better  preserved. 

The  application  of  the  binder.  If  a  marked  void  is  left  in 
the  hypogastrium,  it  is  well  to  fill  this  up  with  a  pad  composed 
of  cotton-wool  carbolised,  wrapped  in  prepared  gauze.  A  broad 
stout  towel  will  answer  for  a  binder,  but  a  bandage  cut  to  the 
shape  is  better,  as  admitting  of  more  accurate  adaptation  and 
keeping  its  place  better.  The  patient  lies  on  her  back,  the 
legs  extended.  Thus  the  lower  margin  of  the  binder  seizes  the 
hips  well :  the  pressure  obtained  is  more  uniform,  and  the 
binder  is  less  likely  to  slip  up.  So  applied,  the  hinder  hecomes 
one  of  the  most  effi^dent  agents  in  antiseptic  midtvifery ;  it 
keeps  the  walls  of  the  uterus  and  vagina  in  contact,  thus  pre- 
venting the  collection  of  fluids  or  clots,  and  shutting  out  air. 

Before  leaving  a  patient,  the  genitals  should  be  finally 
examined  to  see  if  there  is  any  discharge. 

The  first  care  given,  consecutive  care  arises.  The  woman 
should,  if  possible,  be  visited  again  within  five  or  six  hours 
after  labour. 
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THE    ^'EW-BORX    INFANT. 

Changes  on  Transition  from  Intra-uterine  to  Extra- 
uterine Life.    Asphyxia. 

DuEiXG  intra-uterine  life  all  the  processes  connected  with 
hsematosis  and  nutrition  in  the  foetus  are  carried  on  through 
the  medium  of  the  placenta.  It  is  usual  to  regard  the  placenta 
as  the  equivalent  of  the  lung  in  the  air-breathing  animal. 
This  Eobert  Barnes  long  ago  showed  ^  to  be  a  very  inadequate 
estimate  of  this  organ.  The  placenta  really  performs  not  only 
the  duty  of  the  lung,  but,  in  great  measure  at  least,  that  of 
the  skin,  intestines,  liver,  and  kidneys — organs  which  cannot  be 
said  to  enter  into  full  function  until  respiration  is  established — 
another  proof  of  the  solidarity  of  these  organs.  The  substitu- 
tion of  the  lung  for  the  placenta  is  the  signal  of  a  great  and 
sudden  revolution.  The  new  functional  regime  is  attended  by 
a  physical  change  in  the  organs.  The  fundamental  changes 
are  those  that  take  place  in  the  circulation.  The  changes  in 
the  other  organs  are  secondary. 

To  take  the  changes  in  something  like  a  natural  order,  we 
may  enumerate  the  organs  of  circulation,  the  composition  of 
the  blood,  the  pulse,  respiration,  calorification,  digestion,  renal 
secretion,  the  skin,  lacteal  secretion,  and  the  general  growth  of 
the  new-born  infant. 

A  brief  recapitulation  of  the  principal  features  of  the  foetal 
circulation  will  be  useful.  The  blood,  which  has  been  h^ema- 
tosed  in  the  placenta,  comes  back  to  the  fa>tus  by  the  um- 
bilical vein,  and  soon  divides  into  two  currents :  one  proceeds 
by  the  ductus  venosus,  and  is  rapidly  carried  by  tlie  vena  cava 

'  Mcdica-CMrnrg.  1,'ev.,  Articles,  '  I'laccnia,'  1851. 


CHAP.  in.  THE  NEW-BORN  INFANT.  89 

inferior  into  the  right  auricle  ;  the  other,  accessory,  traverses 
the  liver,  following  the  ramifications  of  the  vena  portee  and 
the  hepatic  veins,  to  terminate  in  the  right  auricle.  Besides 
this,  the  inferior  vena  cava  brings  into  this  auricle  the  blood 
from  the  head  and  upper  extremities.  Into  the  left  auricle 
there  is  poured  a  small  quantity  of  blood,  coming  from  the 
lungs.  When  the  heart  contracts,  a  part  of  the  blood  of  the 
right  auricle — or,  more  strictly,  the  blood  coming  from  the  vena 
cava  inferior — is  projected  into  the  left  auricle  through  the 
foramen  of  Botal.  A  small  part  only  of  the  blood  which  comes 
to  the  right  auricle  reaches  the  corresponding  ventricle.  Of 
what  it  receives  the  smaller  part  only  traverses  the  whole 
length  of  the  pulmonary  artery ;  the  greater  part  is  sent  to  the 
aorta  through  the  ductus  arteriosus.  The  left  ventricle  re- 
ceives all  the  blood  coming  to  the  left  auricle,  whether  by  the 
foramen  of  Botal  or  by  the  pulmonary  veins,  and  projects  it  into 
the  aorta,  where  it  is  soon  mixed  with  that  coming  from  the 
ductus  arteriosus.  From  the  aorta  the  blood  is  distributed 
into  the  arteries  which  supply  the  head,  arms,  trunk,  legs,  and, 
lastly,  into  those  arteries  which  return  it  to  the  placenta — the 
umbilical  arteries. 

The  transformation  of  this  provisional  circulation  into  the 
definitive  circulation  is  effected  by  the  obliteration  of  the 
umbilical  vessels,  of  the  ductus  venosus,  of  the  foramen  of 
Botal,  and  of  the  ductus  arteriosus. 

We  must  take  these  phenomena  in  order. 
Obliteration  of  the  umbilical  vessels  and  fall  of  the  cord. 
When  the  blood-current'*"is  turned  off  from  the  placenta, 
the  vessels  of  the  cord  are  obliterated.  The  arteries  retract 
and  become  impervious  ;  a  clot  is  formed  in  the  vein.  During 
the  following  days,  the  bit  of  cord  remaining  attached  to  the 
umbilicus  shrinks,  dries,  and  at  last  is  changed  into  flat,  horny, 
transparent  membrane,  through  which  are  seen  black  lines, 
the  remains  of  the  umbilical  vessels.  The  dried  cord  is  now  a 
foreign  body  as  regards  the  living  tissues  of  the  umbilicus.  At 
this  point  the  skin  reddens,  and  presently  there  is  formed 
between  it  and  the  cord  a  circular  groove  filled  with  limpid, 
sero-purulent  liquid.  This  groove  deepens,  and  the  cord  is  lost 
in  about  five  days.  The  little  wound  resulting  becomes  covered 
with  granulations,  and  usually  cicatrises  in  eight  to  ten  days. 


If 
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The  sore  left  by  the  fall  of  the  cord  is  open  to  attack  by  ,■ 
dirt,  by  bacteria,  and  is  a  route  for  absorption  of  septic  stufif.  1 
Hence  erysipelas  and  other  diseases.  The  fall  of  the  cord  may 
be  delayed  when  it  is  unusually  thick,  or  when,  as  Tarnier 
observed,  it  is  dressed  with  carbolic  acid.  When  the  child  is  ill, 
the  cord,  instead  of  drying  up,  remains  moist,  putrefies,  and 
gives  rise  to  a  foul  odour. 

Eichet  submits  that  the  cord  dies  because  it  is  strangled  at 
its  root  by  a  circular  band  of  muscular  fibres,  forming  an 
umbilical  sphincter.  Parrot,  however,  maintains  that  the  cord 
dies  because  it  has  no  nutritive  vessels,  so  that,  when  no  longer 
nourished  by  the  liquor  amnii  and  by  the  blood  running  in  the 
umbilical  vein  and  arteries,  it  perishes.  This  is  the  general 
opinion.     The  cord  falls  like  an  eschar. 

Ohlitevation  of  the  umbilical  vessels  inside  the  abdomen. 
This  process  has  been  studied  by  Eobin.  It  begins  before  the 
fall  of  the  cord.  It  is  very  advanced  at  the  end  of  the  thii'd 
week,  and  is  complete  at  the  end  of  the  first  year.  The  re- 
traction of  the  vessels  is  attended  by  their  adhesion  to 
surrounding  tissues.  The  two  internal  tunics  of  the  arteries, 
retracting  towards  the  pubes,  at  last  occupy  the  sides  of  the 
bladder ;  the  vein,  contracting  towards  the  liver,  forms  the 
falciform  ligament.  The  retraction  begins  from  four  to  eight 
days  earlier  in  the  arteries  than  in  the  vein.  The  internal 
tunics  become  atraphied  ;  the  external  tunics  become  hyper- 
trophied  throughout  their  length.  Lastly,  the  walls  of  the 
vessels  form  adhesions  on  their  inner  surface.  Thus  the  oblite- 
ration of  the  vessels  within  the  abdomen  is  effected.  The  vessels 
are  thus  transformed  into  three  fibrous  filaments  adhering 
to  the  umbilical  ring.  The  bundle  of  arterial  ligaments  in- 
serted in  the  cutaneous  scar  pulls  this  down,  so  that  at  the 
lower  half  of  the  umbilicus  there  is  produced  a  crescentic 
depression,  the  concavity  of  which  looks  upwards. 

Obliteration  of  the  venous  duct.  This,  which  is  only  a 
division  of  the  umbilical  vein,  like  it  is  obliterated  and  trans- 
formed into  a  fibro-cellular  cord  after  liirth. 

Obliteration  of  the  foramen  ovale.  The  opening  in  the 
auricular  septum  persists  tliroughout  fietal  life.  It  closes  after 
birth,  but  the  conditions  merit  further  study.  The  septum 
presents  a  crescentric  fold,  with  the  concavity  posteriorly.     At 
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the  same  time,  and  advancing  to  meet  it,  there  is  developed  a 
membranous  fold,  a  valvule,  %Yhieh  is  destined  to  aid  in  the 
closure  of  the  foramen.  This  fold  proceeds  from  the  left  side 
of  the  mouth  of  the  vena  cava  inferior ;  it  grows  from  behind 
forwards ;  its  anterior  edge  is  crescentic,  like  the  posterior 
border  of  the  inter-am-icular  septum.  The  two  extremities  of 
the  crescent  of  the  valvule  of  the  foramen  ovale  terminate  in 
columns,  one  upper,  one  lower,  which  are  inserted  on  the 
anterior  wall  of  the  auricle.  The  foramen  thus  bounded  is 
gradually  narrowed  as  the  valvule  grows.  It  has  usually  closed 
in  fifteen  days.  From  this  moment  the  valve,  growing,  covers 
the  anterior  edge  of  the  foramen,  and  doubles  the  septum. 
►Some  months  after  birth  the  valve  has  acquired  a  thickness 
nearly  equal  to  that  of  the  inter-am-icular  septum.  It  is  rare 
to  find  that  part  of  the  anterior  edge  of  the  valve  which  is 
included  between  the  two  columns  adheres  completely  to 
the  wall  of  the  left  auricle,  to  which  this  border  is  applied. 
Grenerally  a  probe  can  be  passed  beneath  it,  which  at  a  short 
distance  is  either  arrested  in  a  cul-de-sac,  or  passes  from  one 
auricle  into  the  other.  The  latter  is  the  more  frequent.  Da 
Costa  Alvarenga  found  obliteration  complete  in  8  cases  only 
out  of  213. 

Eobert  Barnes  had  made  similar  observations.  But  it 
does  not  follow  that,  because  an  anatomical  communica- 
tion may  exist  between  the  two  auricles,  the  blood  must 
pass  from  one  auricle  to  the  other.  During  the  auricular 
systole,  the  blood  presses  the  valve  over  the  opening,  thus 
opposing  a  mechanical  barrier ;  and  at  the  same  time  the 
physiological  impulse  directs  the  current  of  blood  from  each 
aiuricle  into  its  corresponding  ventricle.  It  is  quite  possible 
even  for  two  streams,  each  having  its  proper  destination,  to  run 
side  by  side  without  a  septum,  to  preserve  themselves  from 
admixture.  We  see  examples  of  two  streams  running  side  by 
side  in  the  confluence  of  rivers.  When  the  physiological 
attractions  and  impulses  are  disturbed  and  anatomical  defects 
are  marked,  then  the  streams  are  apt  to  mingle. 

Obliteration  of  the  ductus  arteriosus.  This  takes  place 
nearly  at  the  same  time  as  that  of  the  foramen  ovale.  The 
recent  observations  of  Walkhoff,  verified  by  Parrot,  show  how 
it  is  effected.      From  the  second  day  the  middle  coat  becomes 
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thickened  by  the  nuclear  proliferation  of  its  fusiform  cells. 
The  inner  coat  undergoes  a  similar  change ;  the  nuclei  of  its 
epithelium  and  of  its  superficial  connective  layer  multiply  so  as 
to  form  a  triple  row,  giving  to  the  canal  a  velvety  aspect.  On 
the  fifth  day  the  proliferating  elements  of  the  middle  tunic 
push  the  internal  tunic  inwards,  forming  longitudinal  folds. 
Fibrinous  concretions  complete  the  closure  of  the  canal  about 
the  fifth  day.  The  ductus  arteriosus  is  thus  converted  into  a 
ligament,  in  which  are  sometimes  found  hsematoidine  and 
carbonate  of  lime. 

At  the  same  time  that  these  phenomena  of  obliteration 
and  atrophy  take  place  in  certain  branches  of  the  circulating 
system,  other  vessels  ojDen  up  to  deliver  the  blood  fi-eely  to  its 
new  destinations.  Thus,  the  trunk  of  the  pulmonary  artery 
sensibly  enlarges,  because  the  blood,  which  previously  passed 
through  the  foramen  ovale  and  the  ductus  arteriosus,  must  all 
go  into  the  pulmonary  artery  and  its  divisions  to  reach  the 
lungs.  The  pulmonary  veins,  which  bring  back  the  blood  from 
the  lungs  to  the  left  auricle,  undergo  corresponding  develop- 
ment. 

The  digestive  organs,  inert  during  foetal  life,  enter  upon 
function,  and  then  the  corresponding  vessels — the  system  of 
the  vena  portse  particularly — enlarge  considerably. 

The  left  ventricle,  which  during  foetal  life  was  thinner  than 
the  right,  grows  rapidly,  and  soon  acquires  the  relative  thick- 
ness which  is  observed  iu  adult  life. 

The  arterial  tension  of  the  new-born  child  corresponds, 
according  to  Vierordt,  to  111  millimetres  of  mercury — that  is, 
sensibly  less  than  in  the  adult,  in  whom  it  corresponds  to  about 
200  millimetres. 

The  X^Vih^  ^^^  ^'^^  nPAV-horn  child.  Billanl,  Jacquemier, 
Trousseau,  Valleix,  Parrot  have  studied  this  subject.  The 
radial  artery  is  hard  to  feel ;  one  must  auscultate  the  heart. 
Trousseau  says  it  beats  about  twice  as  quickly  as  in  the  adult — 
that  is,  about  137  in  the  minute  during  the  first  two  months; 
128,  from  two  to  six  months  ;  120,  from  six  months  to  a  year; 
118,  from  one  year  to  twenty-one  months.  Sleep  or  wakeful- 
ness affects  it.  It  may  be  142  when  awake,  and  only  124  when 
asleep.  Parrot  found  that  the  pulse  was  liable  to  great  varia- 
tions under  the  influence  of  movements,  crying,  and  external 
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impressions.  The  pulse  is  less  frequent  in  vigorous  children 
than  in  delicate  ones.  In  healthy  new-bom  children  the  j)ulsa- 
tions  are  regular,  strong,  clear,  and  uniform.  When  they  are 
accompanied  by  a  bruit  de  souffle,  there  is  a  fault  of  structure 
of  the  heart,  as  persistence  of  the  foramen  ovale,  or  a  communi- 
cation between  the  two  ventricles. 

Tlte  blood  of  the  neiv-born  infant.  The  quantity  is  esti- 
mated by  Welcker  at  nearly  -r}-^  of  its  body-weight,  whereas  in 
the  adult  it  is  jL.  The  specific  gravity  is  also  less.  Denis 
found  it  to  be  between  1,045  and  1,049,  whereas  in  the  adult  it 
is  from  1,052  to  1,057. 

Professor  Hayem  ^  has  studied  the  characters  of  the  blood. 
At  first,  by  the  naked  eye,  it  is  seen  that  the  blood  flowing 
from  the  cutaneous  capillaries  is  black,  like  the  venous  blood  of 
the  adult.  This  colour,  very  evident  in  the  child  which  has 
made  but  a  few  respirations,  diminishes  in  depth  in  a  few  hours. 
The  same  character  is  manifested  in  the  dark-purple  face  of 
the  new-bom  before  it  has  breathed  well,  and  the  rapid  change 
to  a  brighter  hue  as  soon  as  respiration  is  established.  This 
dark  colour  may,  however,  not  be  so  marked  in  the  foetus 
whilst  it  enjoys  placental  respiration.  It  may  be  transitional, 
existing  only  during  the  interregnum  between  the  loss  of  the 
placental  action  and  the  establishment  of  aerial  respiration. 
But  the  blood  is  still  darker  than  in  the  adult  ten  days  after 
birth. 

The  red  globules  are  much  less  uniform  than  in  the  adult. 
The  largest  exceed  the  largest  of  the  adult,  the  smallest  are 
smaller.  Otherwise  expressed,  we  meet  giant  and  dwarf  blood- 
corpuscles.  These  globules  are  found  in  varying  projoortions 
from  day  to  day.  Hayem  and  Cadet  found  the  red  globules 
more  numerous  than  in  the  adult.  Neumann  says  that  a 
certain  number  of  red  globules  possess  a  nucleus.  The  hsemo- 
globin  is  of  about  equal  value  in  the  new-bom  and  the  adult. 

At  the  moment  of  birth,  the  white  globules  are  smaller  and 
much  more  numerous  than  in  the  adult :  that  is,  about  one 
white  globule  to  300  red  in  the  new-born,  against  one  in  800 
in  the  adult. 

The  liceraatoblasts  resemble  those  of  the  adult,  but  are 
much  less  numerous—  that  is,  33  times  less  numerous  than  the 

1   Comptes  rendus  de  I'Acad.  das  Sciences,  1877. 
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red  globules  in  the  new-born,  against  19  times  less  in  the 
adult.  During  the  first  days — that  is,  whilst  the  child  is  losing 
weight — the  number  of  white  globules  falls  to  6,000,  or  even 
to  4,000,  whilst  that  of  the  red  globules  rises  ;  then  an  inverse 
movement  takes  place,  so  that  in  the  second  week  the  white 
globules  have  risen  to  7,000  or  9,000,  and  the  red  globules  have 
fallen  by  500,000.  In  short,  whether  we  look  at  the  globules, 
white  or  red,  or  the  hsematoblasts,  all  the  elements  show  con- 
stant variations  of  form  and  number — signs,  as  Hayem  says, 
characteristic  of  blood  in  the  process  of  evolution. 

Respiration.  A  healthy  child  as  soon  as  it  is  born  breathes 
and  iiflers  a  cry.  What  is  the  cause  of  the  first  inspiration  ? 
Marshall  Hall  contended  that  the  first  respiratory  movement  is 
a  reflex  act  provoked  by  the  contact  of  the  air  upon  the  skin 
of  the  foetus  as  it  emerges  from  the  mother.  Vierordt  con- 
tended that  it  is  due  to  excitation  of  the  medulla  oblongata  by 
blood  charged  with  carbonic  acid  in  excess,  in  consequence  of 
the  suppression  of  the  placental  respiration.  This  explanation 
is  supported  by  the  fact  that  during  intra-uterine  life  the 
foetus  makes  inspiratory  efforts  when  threatened  with  asphyxia. 
Eobert  Barnes  believes  that  both  factors,  and  that  yet  a  third, 
are  concerned.  Thus,  (1)  the  foetus,  failing  to  receive  purified 
blood  from  the  placenta,  tries  to  breathe,  whether  still  in  utero 
or  not ;  (2)  the  influence  of  air  upon  the  respiratory  nerves 
is  too  obvious  and  familiar  to  be  disputed;  (3)  the  sudden 
liberation  of  the  child's  chest  and  abdomen  from  the  compres- 
sion to  which  they  are  subjected  during  the  final  act  of  labour, 
involves  a  rapid  expansion  of  the  chest-walls  and  abdomen, 
setting-up  a  vacuum  suction  action.  This  is  illustrated  by 
what  occurs  in  the  practice  of  the  various  methods  of  inducing 
artificial  respiration.  The  concurrence  of  these  three  factors  is 
almost  constant. 

In  any  case,  the  air  penetrates  into  the  lungs,  and  if  aus- 
cultation be  practised  at  this  moment,  as  Tarnier  and  Cornil 
discovered,  a  fine  crepitation-rale  is  heard,  probably  due  to  the 
opening  out  of  the  pulmonary  alveoli. 

The  resjjirations  are  more  frequent  in  tlic  new-born  than 
in  the  adult.  Great  variations  are  observed.  Parrot  found  the 
respirations  in  22  slcei>ing  children  to  give  a  mean  of  5 J '64 
and    in    12    waking   children,  51'16.     That  is    slightly    more 
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frequent    during    sleep.      It   was   nearly    equal   in   boys   and 
girls. 

The  respiratory  type  is  the  ahdominal  at  first.  The  en- 
largement of  the  chest  is  mainly  effected  by  the  descent  of  the 
diaphragm ;  the  anterior  abdominal  wall  becomes  strongly 
convex  at  each  inspiration.  Depaul  says  that  during  waking 
the  respiration  is  more  costal. 

Bouchaud  estimates  at  45  grammes  in  24  hours  the  pul- 
monary exhalation  in  a  child  five  days  old. 

The  temperature  is  best  taken  by  placing  the  thermometer 
in  the  rectum.  At  birth  the  temperature  is  37*25°  Cent., 
slightly  in  excess  of  that  of  the  mother's  vagina  ;  but  Parrot 
says  it  is  a  little  less  than  that  of  the  uterus,  which  under  the 
influence  of  labour  rises  to  38°,  38*5°,  or  more.  In  any  case, 
the  temperature  falls  sensibly  during  the  half-hour  following 
labour,  and  this  fall  is  more  marked  in  j^roportion  to  the 
debility  and  immaturity  of  the  child.  The  new-born  has  little 
innate  power  of  generating  heat ;  it  depends  greatly  upon  the 
supply  of  external  warmth.  In  the  Paris  Maternite  Tarnier 
puts  weakly  and  immature  infants  into  a  specially  constructed 
*  couveuse '  or  '  incubator.' 

In  healthy  children  the  temperature  soon  rises  as  the 
respiration  becomes  established,  and  reaches  to  37*5°  or  37"6° 
Cent.  Tamier  insists  that,  the  pulse  being  so  variable,  the 
observation  of  the  temperature  is  especially  valuable  as  a  test 
of  fever  in  the  infant. 

Digestion.  The  act  of  suction  consists  in  the  grasping  the 
nipple" by  the  upper  jaw  and  lip  above,  and  by  the  tongue  and 
lower  lip  below  ;  the  palate  being  lowered  and  closing  the 
mouth  behind,  as^Diration  is  effected  by  a  movement  of  the 
tongue  and  lower  jaw,  which  make  a  vacuum  by  being  drawn 
back.  The  cheeks  are  seen  to  fall  in  between  the  alveolar 
arches.  The  milk  then  comes  into  the  mouth,  the  cheeks 
become  distended,  the  child  swallows,  and  a  sound  is  heard 
during  deglutition.  Failure  in  the  integrity  of  any  of  these 
organs  defeats  the  production  of  a  vacuum.  Thus  hare-lip 
and  cleft-palate  may  lead  to  starvation.  Milk  hardly  under- 
goes any  change  in  the  mouth.  But  an  interesting  practical 
question  arises  whether  starch-foods  are  susceptible  of 
transformation   into    sugar   under   the  action    of   the    saliva, 
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as  in  adults  under  the  influence  of  ptyaline.  Burdach, 
Joerg,  Bidder  maintained  that  for  six  or  eight  weeks  the 
salivary  glands  were  so  little  developed  that  they  could  hardly 
secrete  any  saliva.  Vogel  contended  that  there  is  enough 
saliva  to  act  in  a  small  degree  ;  and  Zweifel,  by  separate  observa- 
tions on  the  different  glands,  found  that  ptyaline  existed  only 
in  the  parotid  glands  in  the  infant  at  term,  the  sub-maxillary 
glands  developing  it  later.  In  any  case,  the  power  of  trans- 
forming starch  into  sugar  is  feeble,  and  the  indication  is  clear 
against  cramming  the  infant  with  pap. 

Stomachal  digestion.  .  The  stomach  of  the  new-born 
infant  is  of  small  capacity.  Fleischmann  estimates  it  at  46 
centimetres  during  the  first  week,  at  72  to  82  during  the 
second  week,  at  80  to  92  during  the  third  and  fourth  weeks,  at 
140  in  the  third  month,  at  260  in  the  fifth  month,  at  375  in 
the  ninth  month.  But  the  variations  are  great.  At  l)irth  the 
direction  of  the  stomach  is  nearly  vertical,  instead  of  horizontal 
as  in  the  adult,  so  that  the  food  passes  rapidly  through  it, 
when  the  child  is  held  upright.  Its  muscular  walls  are  as  yet 
very  little  developed.  Hence  food  should  be  given  in  small 
quantities  and  at  short  intervals ;  and  albuminoid  foods  should 
be  of  easy  digestion,  since  they  remain  for  so  short  a  time  in 
the  stomach. 

In  the  stomach  the  milk  is  coagulated  by  the  gastric  juice, 
and  the  whe}^  is  separated  from  the  fat  and  caseine.  The  whey 
or  serum  is  directly  absorbed.  The  caseine  and  other  albu- 
minoids are  transformed  into  soluble  substances,  easily  assimi- 
lable. Zweifel  and  others  have  shown  that  the  albumen  of  the 
egg  is  more  difficult  to  digest  than  caseine ;  and  what  is  very 
intportant,  this  substance  itself  is  less  easy  to  peptonise  if 
it  comes  from  cow's  milk  tlian  from  woman's  milk.  An 
excess  of  acidity  of  the  gastric  juice  may  also  cause  large  clots 
of  caseine  hard  to  digest.  The  acid  of  the  gastric  juice  can 
dissolve  the  gelatinous  substances  sometimes  given ;  also  the 
salts  of  lime,  the  absorption  of  whicli  is  useful  for  the  develop- 
ment of  the  osseous  system.  It  has  also  the  property  of 
preventing  putrefaction. 

The  sugar  of  milk  is  transformed  by  the  stomach  into  grape- 
sugar,  but  the  transformation  is  chiefly  effected  in  the  intestine. 

Intestinal  digestion.     The  albuminoid  substances  not  dis- 
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solved  in  the  stomach  pass  into  the  duodenum,  where  the  pan- 
creatic juice  changes  their  reaction  from  acid  to  alkaline,  and 
then  dissolves  them  by  peptonisation  by  a  ferment  called  by 
Kiihne  trypsine.  Zweifel  showed  that  the  pancreatic  juice 
dissolves  albuminoids,  but  has  not  the  power  of  transforming- 
starch  into  sugar.  He  also  showed  that,  as  in  the  adult,  the 
l^ancreatic  juice  possesses  the  property  of  making  an  emulsion 
of  fats,  and  of  converting  them  into  acid  fats  and  glycerine. 

It  shares  the  property  of  making  fat  emulsions  with  the 
bile,  which  is  poured  into  the  duodenum  along  with  it,  and 
which  is  probably  abundant,  for  the  liver  is  very  large,  and  bile 
elements  are  found  in  great  quantity  in  the  faeces. 

When  bile  and  pancreatic  juice  are  deficient,  the  fatty 
matters  are  not  completely  absorbed,  and  are  found  in  the 
stools.    Then  are  seen  the  fatty  stools  described  by  Wegscheider. 

Absorption  is  very  active  in  the  small  intestine,  on  account 
of  the  villi  and  the  numerous  folds  of  the  mucous  membrane. 

Bile  prevents  putrefaction  of  the  contents  of  the  intestine 
in  an  alkaline  medium,  as  the  gastric  juice  did  in  an  acid 
medium  in  the  stomach.  The  rapid  transit  of  the  food  also 
obviates  putrefaction.  Hence  the  stools  of  infants  are  almost 
inodorous,  unless  the  order  and  relation  of  the  processes  named 
is  disturbed. 

The  evacuations.  At  the  end  of  foetal  life  there  is  an 
accumulation  in  the  large  intestine  of  a  substance  called 
meconium  (from  fiTJKcov,  poppy  j,  from  its  resemblance  to  poppy- 
juice.  It  is  a  viscous  matter  of  bottle-green  colour.  It  is 
formed  of  a  mixture  of  mucus,  epithelial  cells,  and  of  bile- 
matters,  which  keep  it  from  putrefaction.  It  is  not  generally 
voided  before  birth.  Evacuation  is  a  respiratory  act.  So,  when 
breathing  is  established,  the  diaphragm  and  abdominal  muscles 
contract  and  empty  the  bowels.  The  exceptional  cases  of 
meconium-evacuation  before  birth  will  be  described  in  connection 
with  breech-presentations,  head-first,  and  other  labours,  where 
the  circulation  has  been  interrupted. 

The  meconium  is  for  the  greater  part  voided  during  the  first 
twelve  hours,  but  the  expulsion  goes  on  for  three  or  four  days. 
Depaul  estimates  the  quantity  of  meconium  in  the  intestines 
at  birth  at  74  grammes. 

When  all  the  meconium  is  voided,  the  stools  contain  the 
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residuum  of  digestion,  and  vary  according  to  the  diet.  When  the 
child  is  fed  from  the  mother's  breast,  and  colostrum  or  colos- 
trum  and  milk  form  its  food,  the  stools  are  of  light  consistence, 
of  light  green  colour;  and  these  characters  may  persist  for 
some  weeks.  When  a  child  is  taken  to  nurse  by  a  woman 
whose  milk-secretion  is  fully  established,  the  colostrum  period 
being  passed,  it  is  not  rare  to  see  the  stools  yellow  during 
the  first  days. 

When  the  digestion^ is^^ood  the  stools  are  bright_yellow,  of 
the  consistence  of  thick  soup,  hoinogeneous,  odourless.  The 
colour  is  due  to  the  colouring  matter  of  bile,  bilirubin. 

Sometimes  the  stools  are  greenish  when  voided,  or  become 
so  on  exposure  to  the  air.  This  is  a  sign  of  bad  digestion. 
The  colour  is  due  to  biliverdin ;  and  in  this  case  we  find  small 
quantities  of  the  bile-acids  not  transformed,  such  as  acids  of 
the  formic  group  :  capric,  stearic,  palmitic.  There  is  a  sour 
odour  like  that  of  sour  milk.  Sometimes  this  condition 
is  corrected  by  alkalis,  as  of  lime  or  soda,  which,  neutralis- 
ing the  acids,  prevent  the  oxidation  of  the  bilii'ubin  and  its 
transformation  into  biliverdin.  But  sometimes  it  is  necessary 
to  change  the  food. 

The  fceces  of  infants  at  the  breast  are  usually  homogeneous, 
consisting  of  different  substances  well  mixed  :  epithelial  debris, 
mucus,  caseine,  neutral  fats  in  the  form  of  fat  globules.  If 
the  stools  are  mixed  with  water  these  globules  rise  to  the 
surface. 

Sometimes  there  are  found  in  the  stools  large  whitish  flakes, 
not  intimately  mixed  with  the  other  ingredients.  This  hap- 
pens chiefly  under  the  use  of  artificial  food.  These  flakes  are  a 
'  sign  of  imperfect  digestion,  either  from  the  food  being  un- 
suitable or  too  plentiful.'  These  flakes  have  been  looked  upon 
as  coagula  of  caseine,  but  Wegscheider  says  they  are  formed 
<intirely  of  neutral  fats  mixed  with  epithelial  debris. 

The  number  of  stools  in  a  healthy  infant  is  two  to  four 
daily  at  the  beginning,  and  later  one  or  two.  Marked  deviation 
from  this  standard,  either  in  excess  or  deficiency,  is  evidence  of 
<lis()rdered  digestion  or  of  unsuitable  food. 

Reichardt  found  the  dry  residuum  of  the  stools  after  evapo- 
ration to  be  about  fifteen  per  cent,  in  an  infant  of  three  months. 
In  the  dry  residuum  Simon  found  among  other  substances  in  a 
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child  six  days  old  fifty  per  cent,  of  fat  and  eighteen  per  cent. 
of  easeine. 

The  iirlae.  At  the  moment  of  birth  the  bladder  always 
contains  a  certain  quantity  of  urine,  unless  the  abdomen  have 
been  compressed  during  labour,  as  it  is  in  breech-presentations, 
and  unless  the  foetus  have  suffered  compression.  In  the  latter 
case  the  sphincters  relax  and  the  urine  and  meconium  escape. 
Under  ordinary  conditions  the  urine  is  voided  within  twenty- 
four  hours  of  birth,  sometimes  immediately  after  birth.  The 
first  micturition  amounts  to  about  10  cubic  centimetres.  During 
the  next  two  or  three  days  the  quantity  is  small,  because  the 
quantity  of  milk  absorbed  is  small.  Bouchaud  estimated  that 
G43  grammes  of  urine  passed  corresponded  to  1,000  grammes 
of  milk  imbibed. 

During  the  first  days,  whilst  the  child  is  losing  weight,  the 
colour  of  the  urine  may  be  as  deep  as  in  the  adult ;  but  it 
soon  becomes  pale-straw,  or  nearly  colourless.  The  first  urine 
has  a  density  of  1,005  to  1,006  ;  later  it  falls  to  1,003  or  1,004. 

The  urinary  deposits.  The  urine  of  the  new-born  infant ' 
deposits  1st,  epithelial  cells  from  the  inner  surface  of  the  urinary 
apparatus,  bladder,  ureters,  pelvis  and  tubules  of  the  kidneys ; 
2ndly,  crystals  of  uric  acid,  in  small  rhomboidal  plates,  trans- 
parent ;  3rdly,  oxalate  of  lime  in  octahedra ;  4thly,  oxalate  of 
soda  in  ovoid  rods  or  spherules. 

Chemical  characters. — Gr.  See  contends  that  the  analysis  of 
the  urine  can  give  more  precise  information  as  to  the  nutrition 
of  the  infant  than  weighing  it.  The  reaction  of  the  urine  in 
healthy  infants  is  neutral.  If  found  acid.  Parrot  submits  that 
the  child  is  out  of  health. 

The  quantity  of  urea.  The  urine  of  the  new-born  infant 
contains  urea,  but  in  such  small  proportion  that  its  existence 
has  been  contested.  On  the  third  day  it  becomes  more 
obvious,  and  it  increases  in  quantity  after  the  tenth  day,  so 
that  between  two  and  five  months  the  daily  excretion  rises  to 
3  grammes,  and  in  the  third  year  to  14  grammes,  or  about 
half  the  quantity  passed  in  adult  life.  This  is  the  statement 
of  ^Martin  and  Ruge,  but  Parrot  and  A.  Robin  have  amved  at 
somewhat  different  results ;  they,  however,  agree  that  the 
quantity  of  urea  excreted  increases  after  the  tenth  day.  Parrot 
says  that  an  infant  kept  in  a  warm  medium  excretes  more  urea. 
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Uric  acid  is  found  in  the  ui'ine  of  infants  at  the  breast.  It 
increases  during  the  first  days,  then  diminishes,  then  again 
increases  and  becomes  more  copious  than  in  the  adult. 

Uratic  infarctus  in  the  Iddneys.  A  remarkable  condition 
sometimes  found  in  the  kidneys  of  new-born  children  is  the 
uratic  infarctus.  Concretions  of  uric  acid  salts  are  found  in 
the  form  of  small  yellow  cylinders,  filling  the  tubes  of  the 
pyramids  near  the  hilum.  When  the  summit  of  the  pyramids 
is  squeezed  a  yellowish  dust  comes  out.  A  similar  dust  is 
found  in  the  calices  and  pelvis,  in  the  bladder,  urethra,  and 
sometimes  even  on  the  prepuce.  Virchow  says  these  uratic 
infarctuses  are  composed  of  crystals  of  urate  of  ammonia.  Parrot 
demonstrated  them  to  consist  of  urate  of  soda.  Virchow 
regards  them  as  physiological.  Parrot  thinks  they  are  the 
result  of  athrepsia.  He  says  in  this  affection  there  is  insuffi- 
cient combustion  of  the  waste-stuff  of  nutrition,  for  the 
hsematosis,  much  weakened,  does  not  bring  oxygen  in  the 
necessary  quantity  for  this  combustion.  The  elements  of  dis- 
assimilation,  instead  of  being  transformed  into  urea,  remain  in 
the  state  of  uric  acid.  On  the  other  hand,  in  athrepsy  the 
vomiting  and  diarrhoea  entail  a  considerable  loss  of  water  of 
the  blood,  so  that  there  is  not  left  enough  to  dissolve  the  salts 
which  result  from  the  combination  of  the  uric  acid  with  the 
soda.  Thus  the  salts  form  the  deposits  described.  It  is  a 
pathological  phenomenon.  These  concretions  are  not  found  in 
healthy  children. 

Vierordt  also  notes  in  the  urine  of  the  new-born  a  substance 
distinguished  as  allantoin,  a  product  of  the  oxidation  of  uric 
acid,  but  to  a  less  degree  than  urea.  Allantoin  is  found  only 
during  the  first  days ;  it  disappears  in  the  second  week  under 
the  form  of  urea. 

Dohni  found  traces  of  albmnen  immediately  after  birth. 
It  is  more  abundant  in  children  who  endured  disturbances  in 
the  circulation  during  labour,  and  especially  in  the  still-born. 
Parrot  and  A.  Kobin  say  the  urine  of  healthy  infants  is  free 
from  albumen. 

Pollak  says  the  urine  of  children  at  the  breast  contains 
small  quantities  of  r/rape-sugar ;  but  this  has  not  been 
confirmed. 

Inorganic  substances.     Chlorides,  phosphates,  and  sulphate 
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are  found.  The  urine  of  the  new-born  holds  fyint  traces  only 
of  chlorides  and  sulphates. 

Modifications  of  the  skin  in  the  new-born.  These  may  be 
classed  as  changes  of  colour,  desquamation,  and  cutaneous 
excretion. 

Colour.  The  foetus  at  birth  is  covered  more  or  less  com- 
pletely with  a  greasy,  whitish  matter,  which  may  hide  the 
colour  of  the  skin.  When  the  child  has  fairly  breathed,  the 
skin  is  light,  or  even  deep,  red.  This  tint  lasts  three  or  four 
days,  gradually  fading ;  but  it  may  last  longer.  It  is  more 
pronounced  and  lasting  in  delicate  and  premature  children. 
This  is  the  sign  of  difficulty  in  the  circulation.  It  persists 
longest  in  the  extremities,  which  are  bluish.  Often  about  the 
third  day  it  gives  way  to  a  subicteric  tinge.  Most  frequently 
this  is  not  icteric,  but  is  due  to  transformations  in  the  colouring 
matter  of  the  blood,  which  fills  the  cutaneous  and  sub-cuta- 
neous tissues — that  is,  to  a  hcemapheic  jaundice.  In  the  more 
severe  forms  of  jaundice  there  seems  to  be  a  strong  hereditary 
tendency.  Eobert  Barnes  saw  a  child,  whose  parents  were 
apparently  healthy,  which  died  a  few  days  after  birth  of 
jaundice,  gradually  increasing  in  intensity.  This  was  the  eighth 
child  in  succession,  all  of  which  died  in  the  same  manner. 

Children  born  of  black  parents  are  not  at  first  black  of  skin. 
It  is  chiefly  at  the  umbilical  ring  and  on  the  scrotum  or  labia 
majora  that  black  pigmentation  is  observed. 

Sometimes  ncevi  materni  are  seen.  We  do  not  speak  here 
of  those  nsevi  of  pathological  significance,  but  of  spots  which 
appear  in  many  children,  and  which  disappear  spontaneously 
after  a  short  time.  They  are  of  deeper  red  than  the  rest  of  the 
skin,  are  effaced  under  pressure,  and  seem  due  to  increased 
vascularisation.  They  are  not  raised  above  the  skin-level,  are 
irregular,  often  multiple,  and  are  principally  seen  on  the  eye- 
lids, on  the  face,  forehead,  and  lips.  They  almost  always  dis- 
appear in  a  few  months. 

Occasionally  we  see  on  the  skin  of  the  face  a  kind  of 
sebaceous  acne  formed  during  the  latter  months  of  intra- 
uterine life. 

Desquamation.  Soon  after  birth,  the  skin  cracks  and 
forms  shreds  of  epidermis,  which  soon  separate.  Sometimes 
this  exfoliation  is  effected  in  small  scales,  as  in  the  furfuraceous 
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desquamation  of  rubeola.  Parrot  says,  "  it  appears  in  premature 
children  very  slowly,  whereas  in  those  born  at  term  it  sets  in 
on  the  first  or  second  day,  and  is  in  full  activity  on  the  third  or 
fifth.  It  is  completed  at  variable  dates  from  the  thirtieth  to 
the  fiftieth  day.     It  is  most  marked  on  the  chest  and  belly." 

The  old  epidei'mis  is  succeeded  by  one  of  new  formation. 
Sometimes,  in  the  axilla,  the  new  epidermis  is  still  imperfect 
whilst  the  shreds  of  the  old  are  being  cast.  Thus  there  results 
at  times  an  oozing,  or  even  a  true  intertrigo.  Depaul  has 
observed  cases  in  which  desquamation  began  before  birth. 
These  cases  must  not  be  confounded  with  those  of  raaceration 
of  the  epidermis  of  dead  children  in  the  liquor  amnii. 

Cutaneous  excretion.  The  epidermic  desquamation  is  in 
relation  with  the  new  functions  which  the  skin  has  to  perform. 
Perspiration,  hitherto  wanting,  is  about  to  be  established.  The 
sweat-glands  are  but  little  developed.  But  occasionally  new- 
born infants  wrapped  in  cotton-wool  perspire  pretty  freely. 

Bouchaud  estimates  at  55  grammes  intwenty-four  hours  the 
transpiration  of  an  infant  after  the  eighth  day. 

The  lacteal  secretion  in  the  neiu-born.  A  phenomenon 
is  occasionally  seen  to  which  nurses,  especially  the  more  igno- 
rant, attach  great  importance — the  formation  of  milk  in  the 
breasts.  Natalis  and  Grubler  consider  this  as  a  constant  and 
normal  process.  It  is  usually  established  about  the  fourth  to 
the  tenth  day.  De  Sinety  '  has  carefully  studied  the  subject. 
The  breasts  swell,  sometimes  become  red — that  is,  the  glands 
inflame,  and  abscesses  may  result.  According  to  our  observa- 
tions, this  result  is  commonly  due  to  the  meddling  of  the  nurse, 
who  thinks  the  milk  ought  to  be  squeezed  out.  But  in  normal 
cases  slight  pressure  will  bring  out  a  little  oozing  from  the 
nipple,  which  has  all  the  appearance  of  milk  from  the  adult. 
This  may  last  for  a  month  or  more.  It  is  observed  in  both 
sexes  alike. 

Cliemical  analysis  of  this  milk,  called  by  the  (rermans 
'  Hexenmilch  '  (lultches^  milk),  has  been  made  by  (^uevenne 
(see  Gublcr  ^).  It  is  sliown  that  this  li(|ui(l  conlains  all  the 
principal  substances  of  womnirs  milk  —  butter,  caseine,  sugar  of 

*  li/'c/icrcfirs  siir  la  iiiiimrllr  drx  oi/aiitu  iioiinuni-ix'tt.  Arch.  PhijsioUigiqtics, 
ia75. 

'*  SociiHi'  dr.  /iinlof/ir,  'Irinc  Srrie,  t.  JT. 
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milk.  It  shows  ephithelial  cells  in  fatty  degeneration,  fat- 
globules.  De  Sinety  says  the  epithelium  cells  appear  first  and 
correspond  to  the  colostrum  period,  and  that  the  fat-globules 
appear  next  and  correspond  to  the  secretion  of  true  milk. 

Inci'ease  ofjwekjht.  The  new-bom  commonly  loses  weight 
during  the  first  two  or  three  days,  or  until  it  gets  a  fair 
supply  of  food.  What  is  the  standard  weight  of  a  child  ?  It 
is  difficult  to  state  it.  Healthy  children,  at  term,  range  from 
6-^lbs.  to  8  or  91bs.  But  cases  are  met  with  in  which  lesser 
and  greater  weights  are  noted.  New-born  children  below  6^1bs. 
may  be  reasonably  suspected  of  being  premature.  On  the 
other  hand,  it  is  difficult  to  assign  a  maximum  weight — lOlbs. 
is  the  weight  of  a  very  large  child  ;  12lbs.  make  a  little  giant ; 
and  Eobert  Barnes  weighed  a  new-bom  infant  which  turned 
the  scale  at  17^lbs. ;  it  waS'  still-born. 

Boys  weigh,  on  an  average,  more  than  girls.  The  weight 
also  varies  with  race.  Our  American  cousins  contend  that  they 
produce  the  biggest  children. 

The  loss  of  weight  on  the  first  day  is  due  mainly  to  the 
discharge  of  meconium  and  urine  and  to  pulmonary  and 
cutaneous  exhalation.  On  the  second  day  the  pulmonary  and 
cutaneous  exhalation  may  be  even  greater,  but  there  is  a 
further  loss  by  absorption  of  fat.  This  continues  until  food  is 
adequately  assimilated.  Then  the  child  begins  to  gain  weight. 
We  believe  that  it  has  commonly  regained  the  weight  it 
had  at  birth  at  the  end  of  a  week.  The  children  of  j)luriparae 
generally  pick  up  more  quickly  than  those  of  primiparse,  because 
the  first  secrete  milk  more  readily.  Tarnier  says  children 
given  to  nurse  by  a  woman  whose  milk  secretion  is  established 
grow  at  first  more,  quickly  than  if  nursed  by  their  mother, 
whose  milk  is  in  course  of  evolution.  Eibemont-Dessaignes 
says  the  delayed  ligature  of  the  cord  favours  the  rapid  growth 
of  the  child,  and  ought  for  this,  amongst  other  reasons,  to  be 
preferred  to  the  immediate  ligature. 
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Table  showing  the  Daily  Gkowth  of  the  New-boex  (Tarniek). 
Scale,  Grammes. 


Month 

Bouchaud 

Bowditch 

Albrecht 

Heisch- 
manu 

Biedert 

Mean 

Gram. 

Gram. 

Gram. 

Gram. 

Gram. 

Gram. 

1 

25 

35 

30 

35 

28 

30-6 

2    • 

23 

32 

29 

32 

39 

310 

3 

22 

28 

29 

28 

30 

27-4 

4 

20 

22 

24 

22 

24 

22-4 

5 

18 

18 

20 

18 

l(i 

180 

6 

17 

14 

18 

14 

11 

14-8 

7 

15 

12 

14 

12 

11 

12-8 

8 

13 

10 

11 

10 

13 

11-4 

9 

12 

10 

11 

10 

12 

11-0 

10 

10 

9 

9 

9 

5 

8-4 

11 

8 

8 

8 

8 

5 

7-4 

12 

6 

6 

7 

6 

3 

5-6 

Looking  at  the  last  column  of  means,  especially,  it  is  seen 
that  the  daily  gain  lessens  every  month  until  the  end  of  the 
first  year.  Practically,  it  is  enough  to  know  that  a  child  ought 
to  gain  from  30  to  20  grammes  daily  during  the  first  four 
months,  20  to  10  during  the  succeeding  four  months,  and  10  to 
5  during  the  concluding  four  months  of  the  year. 

These  figures  are  important.  If  the  gain  falls  much  below 
the  'ininima,  something  is  wrong  with  the  child,  its  food,  or 
the  care  taken  of  it. 

A  child  in  good  health,  well  fed,  and  properly  tended, 
grows  rapidly ;  its  gain  from  day  to  day  is  perceptible  to  the 
eye;  its  figure  is  plump;  its  body  firm ;  its  skin  is  full ;  its 
buttocks  prominent,  firm,  and  studded  with  little  hollows  or 
pits ;  the  skin  in  this  region  is  red,  almost  violet,  mottled. 

In  France  the  balance  is  greatly  resorted  to  as  giving 
precise  indications  of  the  condition  of  the  child.  The  weigh- 
ings should  be  made  weekly  when  the  child  is  apparently 
healthy ;  daily  when  it  shows  signs  of  fiilling  off.  Allowance 
must  be  made  for  loss  by  evacuations.  The  weights  may 
usefully  be  recorded  on  charts  similar  to  those  used  for  tem- 
perature-records. The  trial  by  weight  is  often  appealed  to 
in  medico-legal  investigations. 

Growth  of  child  in  size.  Quetelet  (1833)  found  the  mean 
growth  in  stature  was  40  millimetres  in  the  first  month,  30  in 
the  second,  20  in  the  third,  and  from  10  to  15  in  each  of  the 
succeeding  months.  Bouchaud  arrived  :it  ncnrly  identical 
results. 
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Growth  in  Stature.— Tablk  after  Takniek. 

During  the  Ist  month 40  millimetres. 

„         2nd     „              30  „ 

„         3rd      „              20  „ 

Each  succeeding  month      .         .         .         .         .         10  to  15  „ 

Of  the  1st  year .198  „ 

„       2nd   „ 00  „ 

„       3rd    „ 73  „ 

During  each  of  next  two  years           ....     64  „ 

This  growth  is  not  evenly  distributed  over  the  body.  The 
head,  which  is  relatively  large  at  birth,  grows  more  slowly  in 
proportion  to  the  limbs. 

Modifications  of  the  sutures ,  mid  fontanelles.  In  the 
healthy  new-born  the  sutures  and  fontanelles  enlarge  at 
first,  and  lessen  when  the  child  is  the  subject  of  athrepsy. 
According  to  Elsaesser,  the  width  of  the  greater  fontanelle 
at  birth  averages  21'6mm.,  and  reaches  31-3mm.  at  the 
ninth  month.  From  this  time  it  contracts,  and  in  the  second 
or  third  year  it  disappears,  except  in  rachitic  or  hydro- 
cephalic children.  Sappey  says  the  posterior  and  lateral 
fontanelles  are  obliterated  in  the  first  year. 

Observation  of  the  fontanelles  supplies  valuable  clinical 
indications.  If  there  is  marked  depression  mal-nutrition  may 
be  suspected.  If,  on  the  other  hand,  the  brain  rises  fairly  to 
the  due  level,  the  child  is  fairly  nourished. 

Care  of  the  New-born  Child. 

As  soon  as  the  child  is  expelled  from  the  vagina,  any  coils 
of  cord  round  its  neck  or  body  should  be  untwisted.  The 
attendant  having  then  placed  the  child  close  to  the  mother,  so 
as  to  avoid  any  strain  on  the  cord,  should  cleanse  its  mouth 
from  any  fluids,  such  as  blood  and  mucus,  it  may  have  par- 
tially swallowed  during  its  passage  through  the  vagina.  This 
should  be  done  at  once,  as  such  fluids  drawn  into  the  lung 
vesicles  may  give  rise  to  inflammation  of  the  lungs,  or  even 
septicaemia. 

When  the  child  has  cried  out  freely,  the  umbilical  cord  may 
be  divided  and  the  child  wrapped  in  flannel  and  entrusted  to  a 
nurse.  The  cord  is  ligatured  with  stout  thread  in  two  places  ; 
the  first  about  two  or  three  inches  from  the  umbilicus,  the 
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second  two  or  three  inches  beyond  the  first  spot.  It  is  then 
divided  between  the  .two  ligatures.  Xearly  all  obstetricians 
now  wait  for  a  few  minutes  after  the  birth  of  the  child,  until 
the  pulsations  in  the  cord  have  slowed  down  and  become  feeble, 
before  proceeding  to  tie  it.  Budin  and  Eibemont-Dessaignes 
have  shown  by  experiments  that  ligature  of  the  cord  immediately 
after  bu-th  deprives  the  child  of  a  considerable  quantity  of  blood 
which  it  derives  from  the  placenta  as  long  as  the  pulsations 
in  the  umbilical  cord  are  distinct.  It  is  usual  to  wrap  the 
child  in  a  warm  blanket  and  place  it  on  the  bed  or  sofa,  imtil 
the  binder  has  been  applied  to  the  mother  and  the  draw- 
sheet  has  been  removed.  This  being  done,  the  child  should 
be  washed  from  head  to  foot  in  warm  water.  In  giving  the 
child  its  first  bath  it  is  not  necessary  to  endeavom-  to  rub 
off  all  the  vernix  caseosa.  If  soap  is  freely  used,  what  remains 
will  disappear  at  the  second  or  third  bath. 

As  soon  as  the  child  has  been  dried,  the  part  of  the  cord 
which  has  been  left  attached  to  the  umbilicus  is  wi-apped  in  a 
piece  of  clean,  dry  linen,  lightly  charred,  and  a  belly-band  is 
then  wrapped  round  the  child's  abdomen. 

When  the  child  is  dressed  it  may  either  have  one  or  two 
teaspoonfuls  of  warm  sugar  and  water,  or  it  may  be  placed,  if 
the  mother  intends  suckling,  to  the  breast.  The  new-born 
child  requires  external  warmth,  and  it  is  especially  necessary 
during  the  first  days  of  its  extra-uterine  life  to  keep  it  warm 
and  protected  from  draughts.  In  weakly  children  the  tem- 
perature has  been  observed  to  fall  as  low  as  33°  C.  in  half-au- 
hour  after  birth.  This  indicates  the  small  amount  of  intrinsic 
heat  in  the  new-born  child. 

The  clothing  should  be  light  and  warm,  and  at  the  same 
time  not  so  tight  as  to  restrain  the  free  natural  movements  of 
the  child.  It  is  well  to  avoid  tight  baudages  round  the  abdo- 
men ;  they  impede  the  due  descent  of  the  diaphragm,  and  thus 
prevent  the  lower  air  vesicles  receiving  their  full  complement 
of  air.  In  cases  of  umbilical  hernia,  where  the  use  of  a  pad 
is  necessary,  a  somewhat  constricted  bandage  is  necessary.  It 
is  better  that  all  the  clothes  should  be  made  to  fasten  with 
strings  instead  of  pins.  If  pins  must  needs  be  used,  let  them 
be  of  the  kind  known  as  '  safety  pins.'  The  arms,  shoulders, 
and  legs  ghould  be  covered.     The  napkins  which   it  is  usual 
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to  wrap  between  tlie  buttocks  for  the  reception  of  the  child's 
excrements  should  be  changed  immediately  they  are  soiled 
either  by  faeces  or  urine.  Neglect  of  this  act  of  cleanliness 
results  in  excoriations  and  eruptions  of  the  skin,  which  wear 
the  child's  nervous  energy  and  lower  the  state  of  its  health. 
It  is  a  good  thing  to  see  that  the  temperature  of  the  child 
is  normal  from  time  to  time.  If,  for  instance,  the  temperature 
is  found  to  be  sub-normal  for  several  days  in  succession,  it  is 
probable  that  it  is  not  sufficiently  warmly  clad.  Clothing 
should  then  be  added  until  the  normal  temperature  is  reached. 

The  causes  and  jjrevention  of  Op]ithahiiia.     Of  late  years  j 
a  practice  has  been  strenuously  urged  and  extensively  practised  / 
of  applying  nitrate  of  silver  to  the  eyes  soon  after  birth,  with 
the   view   of  preventing  ophthalmia.     The    practice    is    based 
upon  the  hypothesis  that  ophthalmia  is  caused  by  the  infant's      ; 
eyes   coming    in  contact   with  irritating  discharges,  whilst  in     > 
transit  through  the  vagina.     It  is  further  assumed  that  gene- 
rally, if  not  always,  the  offending  matter  is  gonorrhoeal.     That 
this  hypothesis  is  true  in  a  certain  proportion  of  cases  we  have 
no  doubt.     But  that   it  is  exclusively,  or  even  in  most  cases,      \ 
true  we  do  not  believe.     We  have  assisted  at  the  labour  of  a     ) 
lady  who,  we  were  able  to  say  positively,  was  free  from  all 
unhealthy   discharge ;    the   child  was,  moreover,  born  in    the 
unruptured  bag  of  membranes,  the  ovum,  placenta  and  all, 
being  expelled  entire.     The  child  was  taken  out  of  the  sac  by 
clean  hands.     Neither  our  hands  nor  the  child  ever  came  in 
contact   with   the  mother's   parts.      Yet  four  days  afterwards 
ophthalmia    appeared.      Again,    cases   have    been  reported  of 
ophthalmia   in   children   delivered   by    Caesarian   section.     The 
real  source  of  mischief  is  not  far  to  seek.     It  is  found  in  the 
use  of  sponges  and  towels  that  have  not  been  properly  cleansed. 
*  Things  from  the  wash '  are  a  fruitful  source  of  danger  to  the 
child  as  well  as  to  the  mother.     The  sponges  used  for  the  child 
should  be  scrupulously  disinfected,  and  towels  for  washing  as 
well  as  the  diapers  should  be  Avashed  at  home,  or  disinfected 
before  being  used.     If  care  in  this  respect  be  rigorously  ob- 
served, and  if  the  nurse  will  disinfect  her  hands  after  attending 
to  the  puerpera,  we  are  convinced  that  ophthalmia  will  be  ex- 
tremely rare,  and  that  the  barbarous  plan  of  indiscriminately 
swabbing  the  child's  eyes  with  caustic  may  be  discarded. 
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Erysipelas,  starting  from  the  navel,  may  in  many  cases  be 
suspected  to  have  been  communicated  by  the  foul  sponges  or 
other  modes  of  contact  with  infection. 


Milh  as  affected  by  the  Food  and  Medicines  taken  by 
the  Mother. 

1.  Milh  as  affected  by  food.  As  a  general  fact,  it  is  true 
that  there  is  a  certain  relation  between  the  food  taken  and  the 
quantity  and  quality  of  the  milk  produced.  This  is  well  un- 
derstood in  the  case  of  cows.  The  milk  produced  by  cows  kept 
in  stalls  and  fed  chiefly  on  brewers'  grains,  a  process  which 
seems  to  stimulate  the  secretion  from  the  breasts,  is  certainly 
inferior  in  quality  to  that  yielded  by  cows  fed  on  hay  or  grass 
in  the  country. 

Somewhat  analogous  to  the  stimulation  of  milk  in  cows  by 
brewers'  grains  is  the  stimulation  of  the  secretion  in  women  by 
drinking  stout.  It  is  a  wide-spread  belief  in  this  country  that 
nursing  women  require  an  abundant  supply  of  stout.  It  is 
certain  that  many  women  thrive  upon  it,  and  keep  up  their 
supply  of  milk.  But  many  others  are  injuriously  affected  by 
it.  Perhaps  they  take  too  much,  absolutely  and  relatively. 
Women  accustomed  to  hard  work  may  digest  one  or  two  quarts 
of  stout  a  day,  and  yield  good  milk,  ()thers  will  do  better  on 
a  single  pint.  In  every  case  it  is  desirable  to  regulate  the 
allowance,  strictly  beginning  with  the  smallest  quantity  that 
can  be  used  with  advantage.  And  it  must  not  be  forgotten 
that  some  Englisli  women,  and  most  women  of  other  nations, 
nurse  well  without  any  stout.  Women  accustomed  to  wine  may 
take  that  to  which  they  have  been  accustomed,  carefully 
observing  moderation. 

A  decisive  objection  against  any  excess  in  alcoholic  drinks 
by  nursing  women  is  that  the  child  is  likely  to  be  injuriously 
affected.  Alcohol  passes  into  the  milk.  '  FJn'li  gignunt 
ebrios.^  » 

The  simpler  the  diet  of  the  nursing  woman  the  better. 
Plainly  dressed  mutton,  beef,  poultry,  fish,  light  combinations 
of  butter,  eggs,  and  milk,  bread  and  other  farinaceous  articles 
should  form  the  staple.  She  generally  requires  more  fluid  than 
in  the  ordinary  state.     This  unusual  demand  is  best   met  by 
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milk,  Avater,  plain  or  aerated.  Tea  and  coffee  should  be  taken 
in  moderation,  and  not  strong.     Cocoa  is  at  times  useful. 

The  nursing  woman  should  take  regular  exercise  in  the 
open  air  when  possible.  She  should  avoid  chills,  and  be 
guarded  against  mental  perturbations.  No  one  secretion  can 
well  go  wrong  without  entailing  disorder  in  the  rest.  Therefore 
care  should  be  taken  to  regulate  the  action  of  the  bowels,  pre- 
ferring some  mild  aperient,  as  the  compound  liquorice  powder, 
or  the  Hunyadi-Janos,  Friedrickshall  or  -^sculap  waters. 

Should  the  woman  show  symptoms  of  acute  or  chronic 
dyspepsia,  the  milk  is  sure  to  be  charged  with  some  of  the 
products  of  badly-digested  food ;  and  the  child  will  be  likely  to 
suffer.  Pains  in  the  stomach  from  colic,  evinced  by  drawing 
up  the  legs,  tension  of  the  abdominal  muscles,  crying,  vomiting 
and  diarrhoea,  the  stools  being  greenish  and  curdled,  are  sure 
signs  of  its  food  disagreeing.  In  such  a  case  treatment  must 
be  directed  to  the  mother  as  well  as  to  the  child.  And  in 
this  treatment  temporary  lowering  of  the  diet,  especially  of 
stimulants,  is  the  most  essential  point. 

2.  Milk  as  affected  by  medicines.  All  medicines  probably, 
taken  in  physiological  or  poisonous  doses  by  the  mother,  pass 
into  the  milk,  and  may  affect  the  infant  at  the  breast.  Eobert 
Barnes  has  detected  iodine  in  the  milk  when  given  to  the 
mother.  Thus  given,  a  syphilitic  suckling  may  be  cm^ed. 
Quinine,  so  useful  to  the  mother,  has  sometimes  to  be  given  up 
because  it  gripes  the  child ;  and  so  it  is  with  colocynth. 

It  is  possible  that  doses  that  act  only  physiologically  on  the 
mother  may  act  poisonously  on  the  more  susceptible  organisa- 
tion of  her  nursling.  This  applies  more  especially  to  the 
convulsive  and  narcotic  poisons. 

The  Choice  of  a  Wet-JWcrse. 

Trousseau  especially  insisted — 

1.  That  a  nurse  should  already  have  reared  one  child.  A 
cow  at  the  third  calving  gives  more  milk.  A  woman  who  has 
previously  suckled  is  likely  to  have  better  developed  breasts. 
When  phlegmon  of  the  breasts  has  previously  occurred,  it  may 
be  presumed  that  a  part  of  the  gland  has  suffered  in  its  tex- 
ture, and  that  a  repetition  of  the  abscess  may  occur  in  future 


110  SUBSTITUTES   FOE  BREAST   MILK.  chap.  hi. 

lactations.  Whereas,  if  a  woman  have  suckled  one  or  two  children 
without  mischance,  she  may  be  considered  safe.  She  may,  in 
short,  be  held  to  have  proved  her  bodily  soundness  by  this 
capacity  for  lactation,  the  final  act  in  the  process  of  generation. 

2.  The  nm'se  should  have  been  delivered  six  or  eight  weeks, 
because  fissures  and  the  consequent  inflammations  mostly  de- 
clare themselves  before  this  time. 

In  selecting  a  wet-nurse  the  examining  physician  has  the 
following  additional  points  to  bear  in  mind :  When  was  her 
last  confinement?  who  attended  her?  Has  he  any  previous 
knowledge  of  her  health  or  habits  ?  To  make  a  careful  physical 
examination  of  the  nurse  and  her  baby.  To  verify  the  amount 
of  milk  in  both  breasts.  To  determine  its  quality.  To  look 
for  evidences  of  consumption,  or  scrofula,  as  well  as  signs  of 
syphilis,  such  as  primary  sores,  mucous  patches,  enlarged  glands, 
loss  of  hair,  Hutchinson's  teeth.  Lastly,  is  her  health,  in  all 
respects,  such  as  would  fit  her  for  wet  nursing,  and  is  her  baby 
healthy  ?  Xatalis  Gruillot  estimates  that  a  nursling  draws  from 
the  breast  an  ounce  and  a  half  or  two  ounces  during  the  first 
month,  eight  to  ten  ounces  during  the  third  month,  thirteen 
to  fourteen  when  twelve  months  old.  These  estimates  were 
deduced  fi-om  weighings  of  the  child.  The  method  is  not 
free  from  fallacy.  The  quantity  allotted  to  the  first  month  is 
certainly  underrated. 

Substitutes  for  Breast  Milk. 

A  jjfood  substitute  is  asses'  milk.  This  can  be  given  with 
only  slight  dilution.  Cows'  milk  comes  next ;  this  must  be 
diluted  with  one  third  part  of  warm  lime-water  and  slightly 
sweetened. 

Great  care  is  necessar}'  in  having  it  drawn  twice  a  day,  and 
keeping  it  in  a  cool  place,  or  in  ice,  covered  over.  Where 
it  cannot  be  had  in  fresh  supplies  at  short  intervals,  it  is 
necessary  to  heat  the  miik  to  near  the  point  of  boiling. 
Perhaps,  however,  the  nearest  approach  to  human  milk  is  the 
condensed  mares'  milk,  as  introduced  by  Dr.  Canick.  Tt  is, 
indeed,  almost  identical  in  its  constituents  with  human  milk. 
For  several  years  past  it  has  been  extensively  used  with  good 
results  in  the  foundling  hospitals  at  St.  Petersburg  and  Moscow. 
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Fancourt  Barnes  has  also  cin})loyed  it  in  his  wards  in  the 
British  Lying-in  Hospital,  and  has  found  it  answer  in  a  very 
satisfactory  manner. 

Next  to  the  fresh  milks  come  the  various  forms  of  pre- 
pared milk.  Of  these  that  in  most  general  use  is  the  Swiss 
prepared  milk. 

There  is  no  substitute  for  milk.  It  is  the  only  all-sufficient 
food.  It  therefore  forms  the  staple  of  all  the  artificial  foods 
for  infants  which  are  of  real  value. 

The  differences  betiueen  colostrum  and  milk  are  that  in 
colostrum  the  corpuscles  cannot  mix  intimately  with  the 
serum,  whilst  in  milk  the  fatty  droplets  form  a  true  emulsion  in 
the  serum.  Moreover,  colostrum  coagulates  in  boiling,  which 
proves  that  it  contains  albumen,  whilst  milk  does  not  possess 
this  property,  because  the  albumen  has  been  transformed  into 
<;aseine. 

The  chemiccd  constitution  of  milk.  According  to  the 
analyses  of  Becquerel  and  Vernois,  milk  contains,  in  1,000 
parts,  889  of  water  and  111  of  solid  matter,  of  which  39'24 
are  caseine,  26"66  butter,  43*64  sugar  of  milk,  and  1*38  inorganic 
salts,  amongst  which  is  phosphate  of  lime. 

The  specific  gravity  varies  a  little. 

The  reaction  is  alkaline. 

Asphyxia  Neo-natormn. 

The  first  point  of  interest  in  the  new-born  child  is  to  deter- 
mine whether  it  be  alive  ;  the  next  is  to  determine  the  prospect 
of  its  thriving.  In  the  great  majority  of  cases,  all  doubt  upon 
these  points  is  quickly  removed  by  the  child's  crying  vigorously 
and  moving  its  limbs.  But  in  some  cases  these  evidences  of 
robust  life  are  wanting  or  delayed. 

In  some  of  these  latter  cases  the  child  is  really  dead — still- 
bom.  In  others  animation  is  suspended.  It  is  of  instant 
importance  to  verify  these  conditions,  in  order  that  proper 
measures  may  be  promptly  taken  to  nurse,  sustain,  and 
establish  the  flickering  flame  of  life.  '  Latet  scintillula 
forsan '  was  Marshall  Hall's  favourite  motto.  Let  it  be  om-s  ; 
it  is  the  most  hope-inspiring  stimulus  to  endeavour  to  rescue  a 
life  trembling  in  the  balance. 
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What  constitutes  Live-Birth  ?  The  question  seems  to 
carry  its  answer.  But  in  practice  the  answer  is  not  always 
easy.  The  question  is  of  extreme  importance  in  its  forensic 
relations.  For  example,  infanticide  cannot  be  committed  upon 
a  still-born  infant.  A  still-born  infant  is  bm-ied  under  dif- 
ferent regulations  from  a  live-born  one. 

o 

There  are  several  tests  of  live-birth.  Live-biith  is  proved 
by  the  existence  of  any  of  the  known  functions  of  life ;  as 
movements  depending  upon  nervous  and  muscular  action,  the 
pulsation  of  the  heart,  and  respiration.  It  is  obvious  that  any 
one  of  these  movements  is  a  vital  act.  Eespiration  may  be  want- 
ingy  but  the  pulsation  of  the  heart  may  continue  for  some  time, 
and  so  long  as  it  lasts  it  offers  presumptive  evidence  of  such 
life  in  the  nervous  centres  as  may  be  appealed  to  with  the  view 
of  full  restoration.  The  heai't  may  practically  be  regarded  as 
the  '  ultimum  moriens.'  The  heart  of  the  frog,  for  examj^le, 
may  continue  to  beat  for  some  minutes  after  removal  from  the 
body.  It  might  be  argued  from  this  fact  that  it  possesses  an 
independent  vis  insita.     But  this  must  be  of  short  duration. 

A  stronger  proof  is  the  establishment  of  respiration.  This 
test  has  a  certain  practical  convenience.  When  breathing 
takes  place  the  evidence  of  life  is  manifest  and  incontestable. 
It  bears,  moreover,  evidence  of  its  accomplishment  after  death 
in  the  condition  of  the  lungs  and  of  the  chest-walls.  A  strong 
objection  to  accepting  this  as  the  only  absolute  test  lies  in 
the  fact  that  respiration  is  frequently  started  spontaneously,  or 
under  treatment,  after  many  minutes,  even  half-an-hour  after 
birth ;  the  only  evidence  of  life  up  to  this  moment  being  the 
beating  of  the  heart.  Now  to  accept  breathing  as  the  only 
test  would  entail  this  dangerous  conclusion,  that  if  the  infant 
be  strangled,  so  as  to  prevent  its  breathing,  there  is  no 
murder.  The  law  accepts  any  distinct  evidence  of  life  ;  and  to 
destroy  even  an  immature  and  non-viable  child  which  gives 
evidence  of  life  is  infanticide. 

It  is  obvious,  however,  that  life,  even  latent,  cannot  long 
be  sustained  unless  respiration  be  established.  The  failure  to 
breathe  induces  asphyxia. 

We  may  recognise  three  forms  of  asphyxia  : — 

k.^Sirrvple  asjoJiyxicL.  Tins  may  be  defined  or  described  as 
the  state  arising  from  interrupted  haematosis  or  the  arrest  of 
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the  placental  respiration  before  the  establishment  of  luno- 
respiration. 

B.  Paralijt'ic  asphyxia.  In  this  case  respiration  is  pre- 
vented by  incapacity  of  the  nervous  centres. 

C.  The  asphi/xia  of  imperfect  development,  or  atelectasis. 

A.  Simple  asphiixia.     The  chief  causes  of  this  form  are : 

1.  Those  arising  before  birth,  or  active  labour,  as:  complete  or 
considerable  separation  of  the  placenta ;  unintermittent  uterine 
contractions  from  ergot ;  cyanosis  or  feeble  hsematosis  of  the 
mother,    from   disease,  hgemon-hage,   or   the   moribund   state. 

2.  Biiring  birth.  In  addition  to  those  cases  enumerated 
above,  compression  of  the  placenta,  knotting  or  compression 
of  the  cord,  as  in  prolapsus  of  the  cord,  twisting  of  the  cord 
round  the  child's  neck  or  body.  The  child's  neck  may  also  be 
compressed  by  the  tight  ring  of  the  vulva  retracting  upon  it 
when  the  head  has  passed.  When  this  occm-s  the  blood  is 
prevented  from  returning  from  the  head.  The  face  becomes 
bloated,  cyanosed  ;  the  child  is  in  danger  of  being  strangled. 

Asphyxia  of  this  kind  is  marked  by  lividity  of  the  face,  and 
perhaps  of  the  body  as  well.  It  may  be  distinguished  briefly 
as  cyanotic  or  blue  asphyxia. 

B.  Paralytic  asphyxia  is  produced  by  compression  or  other 
injury  to  the  brain  and  medulla  oblongata.  This  is  especially 
apt  to  occur  in  labom*  with  disproportion,  under  delivery  by 
forceps  or  by  turning.  Syncope  has  been  invoked  to  explain 
■some  of  these  cases. 

In  some  of  the  fatal  cases  we  find  lesion  of  the  brain, 
meningeal  effusions  of  blood,  or  at  least  congestion  of  the 
pons  varolii  and  medulla  oblongata.  In  such  cases  the  face 
and  skin  generally  are  pale,  the  limbs  are  flaccid,  there  is 
muscular  paralysis.  These  two  forms  may  be  recognised  as 
pale  asphyxia. 

C.  In  the  asphyxia  of  defective  development  the  air-cells 
are  not  developed ;  there  is  atelectasis,  and  coiTCsponding 
defects  of  the  heart.  This  is  the  condition  of  premature  and 
non-viable  childi'en.  But  it  is  occasionally  observed  in  children 
at  term. 

"^e^jym^toms^^diafjngsi^  A.     There  is 

cyanosis  or  blueness  and  turgidity  of  the  face  and  skin 
generally ;    flagging   of  the  heart's  action  ;    twitching  of  the 
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limbs  in  inspiratoiy  efforts ;  suckiug-in  of  circumambient 
fluids ;  perhaps  evacuation  of  meconium  and  urine.  If  respi- 
ration is  established,  the  cyanosis  clears  off,  the  skin  becomes 
rosy,  the  infant  opens  its  eyes.  In  vol.  i.,  p.  552,  we  have 
related  experimental  observations  in  proof  of  the  equivalence 
of  placental  and  aerial  respiration.  The  arrest  of  either  kind 
of  respiration  entails  like  effects.  Thus,  Hecker,  Krahmer, 
Schwartz,  and  others  prove  that  where  placental  respiration  is 
impeded,  a  spontaneous  attempt  by  reflex  action  is  made  to 
substitute  aerial  respiration.  Hiiter  relates  a  case  (1856)  in 
which  the  fcetus  breathed  and  cried  in  an  unbroken  ovum.  We 
find  evidence  of  this  attempt  in  the  presence  of  liquor  amnii, 
of  fcetal  epithelial  scales,  and  meconium  in  the  air-passages  ; 
and  also  in  the  appearance  of  ecchymoses  or  puncta  of  blood 
under  the  pleura  and  pericardium.  This  effort  is  the  result  of 
the  accumulation  of  carbonic  acid  in  the  blood.  There  is  an 
instant  want  of  oxygen,  and  the  inspiratory  act  is  excited  to 
supply  it.  Our  observations  already  referred  to  (vol.  i.,  p.  552) 
prove  the  direct  influence  of  respiration,  whether  placental  or 
aerial,  in  keeping  up  the  heart's  action.  Brodie  long  ago 
demonstrated  that  artificial  respiration  will  keep  up  the  heart's 
action  in  the  adult  animal.    "We  have  it  then  clearly  established  : 

(1)  that  the  uterine  contractions  of  labour,  whether  occurring 
spontaneously  or  artificially  produced,  lower  the  heart's  action  ; 

(2)  that  placental  or  aerial  respiration  raises  and  sustains  the 
heart's  action  ;  and  (3)  that,  unless  aerial  respiration  be  kept 
up  in  the  new-born  child,  the  heart's  action  will  speedily  fail 
altogether.  Here,  then,  we  find  the  scientific  basis  for  resorting 
to  artificial  respiration  when  natural  respiration  cannot  be 
provoked. 

Treatment.  In  the  greater  number  of  cases  there  is  no 
clogging  of  the  air-passages ;  there  seems  simply  to  be  delay 
in  effecting  the  first  inspiration.  The  problem  then  is  :  how 
to  start  it.  A  main  factor  in  producing  the  first  ins))iratiou  we 
believe  to  be  the  expansion  of  the  chest  by  resilition  on  the 
sudden  liberation  of  the  chest  from  compression  as  it  emerges 
from  the  pelvic  outlet ;  anotlier  is  the  hesoin  de  respivfr,  pro- 
duced by  accumulation  of  carbonic  acid  in  the  blood,  as  the 
placental  respiration  is  impeded  in  the  final  expulsive  contrac- 
tions of  the  uterus ;  a  tliinl  is  the  diastaltic  action  excited  by 
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the  contact  of  air  and  attendant  evaporation  of  moisture  on 
the  skin  of  the  face  and  chest.  These  give  the  indications 
for  treatment.  We  may  first  appeal  to  the  diastaltic  function. 
1.  Blow  upon  the  fiice  ;  dash  a  little  cold  water  on  the  face  and 
chest ;  sprinkle  a  little  brandy  or  other  spirit  on  the  chest,  using 
gentle  friction  ;  flick  the  chest  and  buttocks  with  the  corner  of 
a  wet  towel ;  dip  the  child  ft)r  a  moment  in  water  at  90°  V.  or 
nearly. 

_2.  Keflex  irritation  failing,  turn  to  artificial  respiration. 
There  are  two  princi})al  methods : — a.  Direct  insufflation  into 
the  lungs  ;  6.  Expanding  the  chest-walls  to  create  a  vacuum, 
which  draws  air  into  the  lungs.  The  first  method  is  the  most 
ancient.  It  was  first  practised  by  blowing  from  mouth  to 
mouth,  with  or  without  the  intervention  of  a  piece  of  gauze. 
It  was  found  that  the  air  often  passed  over  the  trachea  and 
went  into  the  stomach.  A  tube  was  then  resorted  to,  which 
was  passed  into  the  trachea,  and  served  for  insufflation.  Two 
points  have  to  be  met.  First,  the  surgeon  should  fill  and 
empty  his  lungs  several  times  deeply,  so  as  to  lessen  the  charge 
of  carbonic  acid  in  the  air  he  is  about  to  insufflate  ;  and. 
secondly,  insufflate  very  gently,  lest  the  delicate  air-vessels  be 
burst.  Several  instruments  compete  for  selection.  In  the 
'  Obstetric  Operations  '  we  figured  Eichardson's  apparatus.  It 
consists  of  a  double  bellows  of  indiarubber  uniting  into  one 
tube,  at  the  end  of  which  is  a  nozzle,  which  is  introduced  into 
one  nostril  of  the  child.  The  other  nostril  is  then  closed. 
Valves  are  so  arranged  that  one  ball  acts  for  insufflation,  the 
other  for  expiration.  If  it  be  feared  that  the  air  may  not  go 
into  the  lungs,  you  may  compress  the  other  nostril.  Both 
balls  are  compressed  simultaneously.  Air  is  taken  up  by  one 
and  goes  into  the  lungs ;  it  returns  by  the  ball  which  exerts  a 
suction-action.  Two  things  are  important  in  working  the  ap- 
paratus :  one,  that  the  air  be  warm  and  dry;  the  other  is,  not 
to  exert  too  much  force.  But  Eichardson  insists  that,  if  one 
nostril  be  left  free,  the  air  returning  easily,  undue  pressure 
upon  the  vesicles  is  avoided.  Our  own  experience  with  the 
apparatus  is  satisfactory. 

Some  form  of  tracheal  tube  has  long  been  known.  A  tracheal 
tube  was  at  one  time  a  common  companion  of  the  obstetrist. 
The    delicate    air- vesicles   are  easily  burst  under  insufflation  ; 
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hence  the  necessity  for  extreme  care  in  introducing  air  by  the 
tube.  The  best  insufflator  aj)pears  to  us  to  be  Eibemont- 
Dessaignes'. 

The  laryngeal  end  is  conical,  and  thus  adapts  itself  to  the 
cavity  of  the  larynx  and  prevents  regurgitation  of  the  in- 
sufflated air.  In  introducing  the  instrument,  the  left  index  is 
passed  into  the  pharynx  until  it  is  behind  the  glottis ;  the 
instrument,  held  like  a  pen  in  the  right  hand,  is  then  passed 
along  the  middle  of  the  mouth  until  it  reaches  the  bulb  of  the 
finger  behind  the  glottis  ;  the  part  of  the  instrument  which 
remains  outside  the  mouth  is  then  slightly  laised  and  the 
larynx  is  entered.  The  operator  feels  when  the  tube  has 
entered  far  enough  by  the  resistance  opposed  by  the  larynx, 
which  fits  closely  round  the  upper  part  of  the  cone.  The 
operation  is  best  done  with  the  child  lying  on  its  back.     When 


Fig.  8. — Ribcmont-Dessaisnes'  InsutHiitur. 


the  instrument  is  introduced  it  is  best  to  aspirate  at  first  any 
fluids  in  the  trachea.  This  is  done  by  first  emptying  the  ball 
of  air  and  then  allowing  it  to  refill  itself  from  the  larynx.  The 
great  advantage  of  Kibemont-Dessaignes'  model  over  other 
forms  is,  that  its  laryngeal  end  coincides  with  the  anatomical 
curves  of  the  mouth  and  air-tubes,  Avhich  it  thus  accurately  fits 
without  violence  or  injury. 

The  methods  based  upon  turning  to  account  the  elasticity 
of  the  chest-walls,  so  as  to  produce  a  vacuum,  aud  thus  to  suck 
in  air,  have  one  supreme  advantage — they  re([uire  no  api)aratus. 
The  surgeon  trusts  to  his  hands  alone.  These  methods  deserve 
in  an  especial  manner  the  title  of  natural  or  'readi/^  methods. 
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As  we  have  pointed  out,  an  efficient  cause  of  the  first  inspira- 
tion is  the  sudden  release  of  the  chest-walls  from  compression 
as  the  chest  emerges  from  the  vulva.  The  instant  effect  is  the 
expansion  of  the  chest  and  the  creation  of  a  vacuum,  inducing 
an  indraught  of  air.  This  series  of  phenomena  is  imitated 
in  the  methods  of  artificial  respiration  known  as  Marshall 
Hall's,  Sylvester's,  Howard's,  Pacini's,  and  Bain's. 

1.  Marshall  Hall  called  his  the  '  ready  'method.''  It  is 
effected  in  this  way: — Lay  the  child  on  its  back,  the  head 
slightly  raised ;  then  roll  the  trunk  over  a  little  more  than  a 
quarter ;  turn  on  its  side,  until  the  chest  looks  a  little  down- 
wards ;  then  roll  the  trunk  back  to  its  original  position  ;  repeat 
this  movement  twelve  to  sixteen  times  a  minute.  The  weight 
of  the  trunk  upon  the  chest  compresses  it,  and  the  elasticity  of 
the  chest  opens  it  when  the  weight  is  taken  off,  and  air  is  drawn 
in.  Presently,  if  success  is  to  attend,  the  stimulus  of  air  in 
the  lungs  sets  the  heart  going  more  fully,  and  spontaneous 
breathing  is  gradually  or  quickly  established.  Children  have 
been  restored  by  this  and  the  other  natural  methods  after  half- 
an-hour  or  even  more. 

Conditions  essential  alike  to  all  the  methods  are,  first,  that 
the  surrounding  air  be  warm  and  dry ;  secondly,  that  the  child's 
legs  and  trunk  and  head  be  protected  from  cold  as  much  as 
possible  by  wrapping  in  warm,  dry  flannel. 

2.  Sylvester^method.  Place  the  child  on  its  back,  the 
head  slightly  elevated ;  seize  the  hands  or  fore-arms,  one  in 
each  of  your  hands,  and  extending  them  outwards  so  as  to 
bring  the  child's  hands  above  the  level  of  its  head ;  then  bring 
the  arms  down  again  to  its  sides;  repeat  this  mancBuvre  twelve 
to  sixteen  times  a  minute.  The  chest  is  thus  pulled  open  by 
the  attachments  of  the  pectoral  muscles,  and  it  collapses  again 
when  the  arms  come  down. 

3.  Hovjard^s  method.  As  we  have  seen  Howard  demon- 
strate it,  the  child  is  held  on  its  back  in  the  operator's  left  arm, 
the  head  hanging  down  a  little;  this  attitude  opens  the  larynx; 
then  with  the  right  hand  the  chest -walls  and  abdomen  are 
alternately  compressed  and  relaxed  twelve  to  sixteen  times  in 
the  minute. 

4.  Pacini's  onethod.  Place  the  child  upon  its  back,  and, 
standing  behind  its  head,  insert  your  hands  in  the  axillae  on  the 
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dorsal  aspect ;  then  pull  the  shoulders  towards  you  with  an 
upward  movement ;  then  let  them  fall  again.  This  is  repeated 
twelve  to  sixteen  times  in  the  minute, 

5.  Bainls  raethod  is  a  modification  of  Sylvester's  and  Pacini's. 
The  child  lying  on  its  back,  place  your  fingers  in  its  axillae  in 
their  front  aspect,  with  your  thumbs  over  the  outer  ends  of  the 
clavicles,  and  draw  the  shoulders  towards  you.  On  relaxing 
your  hold,  the  shoulders  return  to  their  former  position. 

6.  Another  method  more  commonly  practised  is  to  seize  the 
child's  arms,  lift  them  up  and  from  the  sides  so  as  to  pull  open 
the  chest ;  then  bringing  them  to  the  sides,  compress  the  chest 
with  your  hands  ;  then  repeating  the  manoeuvre,  the  natural 
elasticity  of  the  chest  is  aided  by  the  pulling-oj)en  movement 
by  the  arms. 

We  need  only  mention  Schultze's  method  of  swinging  and 
tossing  the  child.  It  has  not  bee'n  shown  to  possess  any  advan- 
tage to  com^^ensate  for  the  violence  which  characterises  it. 

Appreciation  of  these  methods.  We  have  tried  all  these 
methods  excepting  Schultze's.  Under  each  asphyxiated  children 
have  recovered.  Under  Marshall  Hall's  plan  the  rolling  about 
of  the  child's  head  is  awkward  ;  but  it  has  this  advantage,  in- 
sisted upon  by  Dr.  Bowles,  the  most  authoritative  exponent  of 
Marshall  Hall's  views,  of  permitting  the  escape  of  fluids  from 
the  lungs.  Sylvester's  and  Bain's  methods  are  more  easily 
practised  on  the  infant.  Bain's  and  Sylvester's  were  admitted 
by  a  Committee  of  the  Medical  and  Chirurgical  Society,  on 
which  C.J.  B.  Williams,  Brown-Sequard,  Dr.  Burdon-Sanderson 
and  Mr.  Savory  served,  to  draw  in  more  air  than  Hall's  or 
Pacini's.  We  believe  Howard's  to  be  of  equal  efficacy.  The 
experiments  made  by  this  Committee  were  upon  animals  and 
dead  adult  men.  lh\t  the  results  obtained  by  Dr.  Champneys 
upon  still-born  infants  led  to  similar  conclusions  {Med.- 
Chir.  Transactions^  1883).  These  laboratory  experiments  are 
not  without  value  ;  but  it  would  be  unsafe  to  accept  them  as 
complete  simulacra  of  like  experiments  upon  infants  oj^pa?'*"??//;?/ 
still-bom.  Apart  from  the  great  fact  that  in  these  hist  there 
exists  in  the  vital  spark  a  factor  which  is  absent  in  the  dead, 
there  is  the  further  fact  that  the  chest-walls  quickly  lose  after 
death  a  part  of  that  resiliency  which  is  a  main  active  factor  in  the 
living.    A  drawback  common  to  all  the  methods,  lint  in  a  less 
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degree  to  Bain's,  Howard's,  and  No.  6,  is  the  protracted  disturbance 
of  the  child.  We  have  seen  reason  to  conclude  that  in  some  cases 
the  extensive  movements  did  more  harm  than  good ;  they  con- 
stitute a  kind  of  violence  entailing  shock  ;  they  may  thus  help 
to  extinguish  the  latent  sciutillula,  which  gentle  treatment 
might  have  fanned  into  life.  Dr.  Bowles  points  out  that  the 
plans,  which  are  based  upon  the  assumption  that  the  chest-walls 
are  expanded  by  pulling  upon  the  arms,  cannot  be  depended 
upon.  The  pectoral  muscles  really  exert  but  slight  traction 
upon  the  chest.  We  conclude  that  Hall's  and  Howard's 
method,  separately  or  combined,  are  best. 

We  have,  however,  become  less  sanguine  as  to  the  value  of 
these  methods.  Where  means  of  exciting  reflex  action  failed, 
we  have  thought  it  best  not  to  persevere  too  long  with  these 
artificial  methods,  but  to  wrap  the  infant  in  a  warm  flannel  and 
get  it  nursed  before  the  fire.  In  this  way,  by  apparent  inaction 
—deliberate,  if  not  masterly — the  flickering  spark  will  some- 
times gather  strength,  and  respiration  will  be  established,  xs'ot 
seldom  have  the  attendants  been  surprised  to  hear  a  child  cry 
■which  had  been  laid  aside  as  hopelessly  gone.  But  lookers-on 
are  rarely  competent  to  appreciate  inaction.  Inaction  may  be 
the  best  course,  but  it  bears  the  outward  likeness  of  neglect. 
Many  a  man  has  earned  high  credit  for  strenuous  exertions 
■which  were  really  injurious. 

In  the  cases  of  strangling  by  the  cord  round  the  child's  neck 
or  by  the  retracting  vulva,  it  is  useful,  before  tying  the  cord,  to 
let  a  teaspoonful  of  blood  escape  from  it.  It  is  one  of  the  most 
remarkable  and  gratifying  illustrations  of  the  phenomena  of 
respiration  and  circulation  to  see  how  quickly  the  bloated, 
cyanosed  aspect  of  the  face  vanishes,  giving  place  to  a  healthy, 
roseate  hue,  when  a  good  respiration  is  established.  A  vigorous 
cry  accomplishes  a  gi-eat  physiological  purpose.  It  rapidly 
propels  aerated  blood  throughout  the  entire  system;  all  the 
capillaries  are  instantly  permeated,  and  so  the  nervous  centres 
receive  the  necessary  stimulus. 

Marshall  Hall  insisted  forcibly  upon  '  secondary  asphyxia ' 
— that  is,  after  successful  institution  of  respiration  and  apparent 
dispersion  of  the  primary  asphyxia,  there  might  still  persist  an 
undue  proportion  of  carbonic  acid  in  the  blood,  which  would 
gradually  increase  and  ultimately  culminate  in  the  return  of 
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deep,  perhaps  fatal,  asphyxia.  Hence  the  necessity  for  con- 
tinuous watching  of  the  subjects  of  artificial  respiration.  The 
subsequent  care  is  of  the  greatest  importance.  If  the  child  have 
cried  lustily,  there  is  not  much  fear  of  relapse.  But  it  is  always 
advisable  to  wrap  it  carefully  in  warm,  chy  flannel,  to  nurse  it 
before  the  fire  that  it  may  breathe  warm  dry  air,  and  to  use 
occasional  frictions  of  the  chest. 

The  couveuse.^  In  1881  Tarnier  introduced  into  the 
Maternite  an  apparatus  designed  to  sustain  the  animal  heat 
of  delicate  new-born  infants.  It  consists  of  two  compartments  : 
a  lower  one,  containing  hot  water,  so  constructed  as  to  maintain 
a  uniform  temperature ;  and  an  upper,  which  contains  the 
child's  cradle.  The  hot- water  compartment  warms  a  current 
of  air  which  warms  the  child's  compartment.  The  standard 
temperature  is  about  34°  C,  Modifications  of  this  apparatus, 
adapted  by  Budin,  consist  in  a  warning  bell,  which  tells  when 
the  temperature  is  too  high  or  too  low,  and  indicates  the  need 
of  regulation. 

The  value  of  this  contrivance  has  been  very  marked  in 
cyanosis  simple,  in  cyanosis  with  oedema,  athrepsia,  syphilis,, 
depression  after  severe  labour,  as  in  delivery  by  forceps,  and 
prematurity.  During  their  stay  in  the  couveuse  the  children 
are  fed  with  asses'  milk  by  the  spoon  ;  all  feeding-bottles  or 
biberons  are  interdicted  in  the  INIatemite. 

Observations  prove  that  the  pulse,  temperature,  and  respira- 
tion are  improved  under  the  treatment. 

Led  by  an  analogous  idea,  Winckel  tried  the  effect  of  pro- 
longed baths,  the  child  being  immersed  in  the  water.  The 
observations  are  scarcely  numerous  enough  to  warrant  clear  con- 
clusions ;  but  we  may  appeal  to  all  swimmers  for  testimony  to 
the  fact  that  the  respiratory  movements  are  performed  with 
less  freedom  when  the  chest  and  abdomen  are  inmicrsed  in 
water. 

Atelectasis  is  that  condition  in  which  the  lungs,  either  from: 
imperfect  development  or  from  Avant  of  penetration  by  air, 
retain  partially  their  foetal  condition.  The  air-vesicles  do  not 
open  ;  certain  lobes — perhaps  chiefly  the  inferior — and  the  edges 
remain  solid.     This  occurs  especially  in  premature  children, 

'  De  la  Con ir line  j)inir  EiifnufK.     A.  Auvnnl.     1S83. 
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but  sometimes  it  is  observed  in  infants  born  at  term  in  a  state 
of  athrepsy.  It  is  also  noticed  in  some  cases  in  whicli  respi- 
ration is  not  attended  by  that  loud  cry  by  which  the  new-born 
babe  announces  his  arrival,  and  canies  joy  to  the  heart  of  the 
mother. 

The  breathing  in  atelectasis  is  characteristic.  The  inspi- 
rations are  short,  incomplete,  and  the  effort,  instead  of  expanding 
the  lungs  and  arching  the  chest,  seems  to  draw  in  the  chest- 
walls  concentrically.  The  result  is  that  the  ribs  on  either  side 
of  the  sternum  are  flattened,  or  even  curved  inwards,  as  if 
seeking  the  spinal  column. 

We  here  interpolate  a  note  on  the  remote  effects  of 
asphyxia. 

Dr.  Little  in  a  most  suggestive  memoir  ^  '  On  the  influence 
of  abnormal  parturition,  difficult  labours,  premature  birth,  and 
asphyxia  neo-natorum  on  the  mental  and  physical  condition  of 
the  child,  especially  in  relation  to  deformities,'  adduces  clinical 
evidence  in  support  of  the  proposition  that  spastic  rigidity  of 
of  the  limbs,  leading  to  deformities,  may  be  caused  by  difficult 
labour. 

Dr.  Crichton  Browne  -  is  one  of  the  few  observers  who  have 
traced  idiocy  to  difficult  labour. 

The  hcemorrhages  of  the  neiu-horn.  The  chief  seat  of 
haemorrhage  is  the  umbilicus. 

Hsemon'hages  from  the  umbilicus  are  not  frequent.  The 
physiological  diversion  of  the  current  from  the  hypogastric 
arteries  offers  a  natural  security.  Still,  it  occasionally  happens 
that,  the  ligature  being  badly  applied,  or  becoming  loose  from 
the  shrinking  cf  the  connective  tissue  of  the  cord,  haemorrhage 
breaks  out  after  the  child  is  dressed  ;  and  in  this  way  the  child 
may  bleed  to  death  before  the  cause  is  detected.  In  such  a 
case,  if  the  source  be  discovered  in  time,  another  ligature  applied 
may  be  effective.  But  we  have  known  serious  bleeding  take 
place  from  the  umbilicus  itself  on  the  fall  of  the  cord.  In  such 
a  case  we  have  secured  the  bleeding  vessels  by  passing  two 
needles  at  right  angles  to  each  other  through  the  abdominal 
walls  so  as  to  get  below  the  bleeding  spot,  and  then  twisting  a 
fine  silk  ligature  round  the  needles. 

»   Ohst.  Tr.  1862. 

2  '  Psychical  Diseases  of  Early  Life,'  Journal  of  Mental  Sc,  1860. 
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Ploucquet,  Baudelocque,  and  others  showed  that  by  inter- 
rupting the  respiration  there  arose  a  disposition  to  umbilical 
haemorrhage.  The  arterial  tension  being  increased,  and  the 
physiological  diversion  of  the  circulation  being  disturbed,  the 
current  woidd  be  stronger  towards  the  umbilical  vessels. 

Hgemorrhage  from  the  umbilicus  or  cord  may  be  suspected 
if  the  child  becomes  suddenly  or  rapidly  very  pale  and  cold. 
In  such  circumstances  not  a  moment  should  be  lost  in  undress- 
ing the  child  for  complete  inspection. 

Eibemont-Dessaignes  {Les  Hemorrhagies  cliez  le  Nou- 
veau-ne,  1880)  collects  several  cases  of  haemorrhage  from  the 
stomach  and  intestines  ;  he  also  gives  a  table,  from  various 
sources,  of  haemorrhage  from  the  vulva. 

In  many  cases  the  haemorrhage  is  due  to  a  grave  dyscrasia. 
The  quality  of  the  blood  is  deeply  impaired.  In  some  cases, 
perhaps  in  most,  the  cause  is  hereditary.  One  of  these  conditions 
is  haemophilia.  But  it  is  not  the  most  frequent.  The  influ- 
ence of  syphilis  is  ill-defined.  Weber  (of  Kiel)  thinks  that 
the  jaundice  which  so  often  attends  the  dyscrasic  haemorrhages 
of  the  new-born  is  connected  in  syphilitic  cases  with  a  specific 
lesion  of  the  hepatic  parenchyma.  But  Parrot  affirms  that  true 
icterus  is  very  rare  in  syphilitic  children.  Lancereaux  relates 
a  case  in  which  liver  and  spleen  were  affected  by  syphilitic 
taint,  and  led  to  fatal  omphalorrhagia.  The  association,  how- 
ever, of  jaundice  with  haemorrhages  has  been  frequently 
observed.  The  d3?scrasic  conditions  which  lead  to  haemorrhage 
from  the  umbilicus  may  also  lead  to  haemorrhage  from  other 
parts,  especially  the  intestines. 

Athrepsia  is  a  frequent  morbid  state  in  the  new-born.  The 
term  was  proposed  by  Parrot  to  express  a  condition  resulting 
from  any  of  the  causes  which  impair  nutrition  :  as  physical 
causes,  such  as  malformation  of  the  child's  mouth  or  of  the 
nurse's  breast,  insufficiency  of  milk ;  morbid  causes,  as  ery- 
sipelas, cedema,  congenital  debility,  sometimes  syphilitic,  peri- 
tonitis, eruptive  fevers,  and  so  on. 

Athrepsia  is  not  seldom  attended  by  haemorrhage.  An 
alteration  of  the  blood  appears  to  be  the  first  condition.  The 
haemorrhage  may  take  place  into  any  of  the  internal  organs. 

Traumatic  haemorrhages.  These  may  be  internal,  the  result 
of  injuries   received   during  labour.     Of  course,  an  accidental 
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wound,  as  from  a  })in,  may  be  inflicted  after  birth.  It  lias 
happened  from  tlie  wound  in  vaccination  ;  from  that  operation 
so  often  performed  nnneccessarily,  cutting  the  frajnum  linguae ; 
and  from  circumcision.  In  such  cases  the  bleeding  mny  be 
stopped  by  actual  cautery,  or  nitrate  of  silver. 
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CHAPTEE    IV. 

THE    FACTORS    OF   L ABOVE. 

DEFINITIONS — DIAGNOSIS     OF      PRESENTATIONS     AND     POSITIONS 

STRUCTUEE  AND  COMPONENT  PARTS  OF  FCETAL  HEAD — DIA- 
METERS  PROPERTIES  OF  FCETAL  HEAD MOULDING—  FRACTURE 

CHEST — TRUNK BREECH PLASTIC     PHENOMENA  —  CAPUT 

SUCCEDANEUM — CEPHALHEMATOMA — THE  MECHANISM  OF  LA- 
BOUR :  HEAD  ;  FACE  ;  OBLIQUE  OR  TRANSVERSE — SPONTANEOUS 
VERSION—  SPONTANEOUS    EXPULSION — TWINS—  TRIPLETS. 

In  describing  the  mechanism  of  labour  the  following  terms  are 
used — Presentation,  Position,  Vertex.  It  is  necessary  to  attach 
a  definite  meaning  to  these  terms. 

1.  The  obstetrical  definition  of  Presentation  is  that  part  of 
the  child  or  ovum  which  presents  at  the  pelvic  brim  and  os 
uteri.  Thus  when  the  head  engages  first  in  the  brim  or  cervix 
uteri,  it  is  said  that  there  is  a  '  head-presentation.' 

Presentations  are  Natural  or  Preternatural. 

According  to  Naegele,  those  'presentations  are  natural  in 
which  the  long  axis  of  the  child  nearly  coincides  with  the  axis 
of  the  pelvis.  Under  this  definition  will  fall  the  presentations 
of  the  head  and  breech  or  pelvic  extremity. 

Those  presentations  are  preternatural  in  Avhich  the  long 
axis  of  the  child  does  not  nearly  coincide  with  the  axis  of  the 
pelvis.  Under  this  head  fall  trunk  and  shoulder  presentations. 
These  are  also  called  transverse  or  oblique  presentations,  and, 
vulgarly,  cross-births. 

A  characteristic  of  the  natural  or  head  and  breech  presenta- 
tions is  that  labour  can  be  completed  in  them  by  the  natural 
powers.  On  the  other  hand,  in  the  preternatural  or  transverse 
presentations,  the  presentation  must  almost  always  be  changed 
by  nature  or  art  before  labour  can  be  carried  out. 
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2.  The  position  means  the  relation  of  the  presenting  part 
of  the  child  to  the  diameters  of  the  pelvis.  Thus  when  the  head 
presents  with  the  occiput  directed  to  the  forepart  of  the  pelvis, 
there  is  said  to  be  an  occipito-anterior  '  position.' 

3.  The  vertex  of  the  head  is  the  summit — i.e.  the  space 
between  the  fontanelles  and  the  parietal  protuberances. 

The  Diagnosis  of  the  Presentations  and  Positions. 

One  of  the  first  clinical  problems  to  be  solved  is :  What  is 
the  presentation  ?  and  secondary  iipon  that  is  :  What  is  the 
position  ? 

The  head,  if  presenting  by  the  vertex,  is  recognised  by  the 
firm  expanse  of  its  bones,  by  its  sutures  and  fontanelles,  by 
the  plasticity  or  overlapping  capacity  of  the  parietal  bones 
along  the  sagittal  suture. 

The  diagnosis  of  the  several  positions  will  be  described 
when  tracing  the  mechanism  of  labour  in  each  position. 

The  Foetus  in  its  Obstetric  Relations. 

We  will  first  describe  the  head.  The  general  form  of  the 
head  must  be  studied  in  the  first  place  as  it  exists  before  labour 
— that  is,  before  it  has  undergone  compression  and  moulding 
in  the  partiu'ient  canal. 

The  general  form  of  the  head  before  labour  approaches  the 
spherical ;  but,  taking  in  the  face,  there  is  a  long  diameter 
measured  from  the  most  prominent  point  of  the  occiput  to  the 
tip  of  the  chin.     With  this  it  forms  an  ovoid. 

The  Structure  and  Component  Parts  of  the  Foetal  Head. 

The  head  is  that  part  of  the  foetus  which  takes  the  first 
place  in  obstetric  interest.  It  is  the  largest  and  the  most  solid 
part.  It  is  composed  of  two  distinct  parts — the  cranium  and 
the  face.  The  face  is  made  up  of  fourteen  bones,  two  of  which, 
the  vomer  and  lower  jaw,  are  single,  and  twelve  in  Y>airs — 
namely,  the  upper  maxillary,  the  palatine,  the  nasal,  the  ossa 
unguis,  the  malars,  and  the  inferior  turbinate  bones. 

The  craniuin  is  made  up  of  eight  bones,  four  single  and  two 
pairs — the  frontal,  the  occipital,  the  ethmoid,  the  sphenoid,  the 
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two  parietals,  and  the  two  temporals.  The  frontal  at  first  is 
composed  of  two  symmetrical  halves  ;  the  sides  of  the  cranium 
are  made  up  of  the  parietals  and  the  squamous  portions  of  the 
temporals ;  the  hinder  part  is  made  up  of  the  shell  of  the 
occipital.  The  basis  of  the  skull  is  composed  of  the  sphenoid, 
the  ethmoid,  the  petrous  portion  of  the  temporals,  and  the 
basilar  portion  of  the  occipital. 

At  the  base  the  constituent  bones  are,  if  not  consolidated, 
so  far  united  that  little  mobility  remains.  But  at  the  vault  of 
the  cranium  the  conditions  are  different.  The  bones  here  do 
not  quite  meet,  but  they  ai'e  united  by  flexible  membranes 
The  lines  of  union  thus  formed  are  called  sutures  and  fon- 
tanelles.  This  disposition  allows  the  bones  to  ride  over  each 
other  under  compression.  There  is  also  a  cartilaginous  hinge 
or  groove  between  the  shell  of  the  occiput  and  its  basilar  portion 
which  admits  of  movement. 

The  sutures  are  (1)  the  sagittal  or  antero-posterior,  running 
from  the  root  of  the  nose  to  the  upper  angle  of  the  occipital. 
Anteriorly  the  membrane  separates  the  two  halves  of  the  frontal 

bone  ;  at  the  to]:>  and  posteriorly  it 
separates  the  two  parietals.  It  is 
crossed  by  (2)  the  fronto-parletaly 
transverse^  or  coronal  suture.  This 
is  situated  at  the  union  of  the  parietal 
and  frontal  bones.  It  crosses  the 
sagittal  suture,  and  ends  on  either 
side  below  at  the  squamous  portions 
of  the  temporals.  (.3)  The  occipito- 
parietal or  lambdolddl  suture,  so 
called  from  its  resemblance  to  the 
Grreek  A.  It  is  formed  bv  the  union 
''"^^r;^sSttS!*cSonal!  Of  the  posterior  and  lower  border  of 
Lambdoidai,  and  Fontaneiies.  the  parietals  With  the  squamous  ])Or- 
tions  of  the  temporals,  and  by  the  union  of  the  occipital  Vitli 
the  posterior  border  of  the  parietals.  The  point  of  the  suture 
corresponds  with  the  upper  angle  of  the  occipital.  It  might 
be  regarded  as  the  bifurcation  of  the  sagittal  suture. 

The  fontaneiies  are  two.  The  name  is  given  to  the  mem- 
branous spaces  seated  at  the  meeting  of  the  sutures. 

1.  The   anterior,   the   htrfje  or   bregmatlc  fontanelle,   or 
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simply  bregma,  is  situnted  at  the  crossiug  of  tlie  sagittal  and 
coronal  sutures,  which  cross  almost  at  right  angles.  It  is 
lozenge-shaped,  presenting  four  borders  and  four  angles.  The 
two  posterior  borders,  shorter  than  the  anterior,  are  formed  by 
the  parietals.  The  two  anterior  borders,  longer,  are  formed 
by  the  divergence  of  the  two  halves  of  the  frontal  bone.  In 
practice  it  is  not  unusual  to  find  that  the  typical  loz;engp-sha])e 
as  felt  during  labour  gives  the  sensation  of  being  triangular. 

2.  The  posterior  fontanelle  is  situated  at  the  meeting  of  the 
lambdoidal  and  sagittal  sutures.  Strictly  speaking,  the  bones 
at  this  point  often  meet  so  closely  that  a  membranous  space  or 
true  fontanelle  can  hardly  be  said  to  exist.  When  found  it  is 
small  and  triangular. 

Two  lateral  fontanelles,  or  Gasser's  fontanelles,  are  described. 
They  are  situated  at  the  point  where  the  lambdoidal  suture 
runs  into  the  temporal  suture. 
They  can  hardly  be  felt  during 
labour,  and  are  of  minor 
obstetric  interest. 

Occasionally  ossific  centres 
detached  from  the  parietals 
or  occipital  form  separate 
bones.  These  are  called  ossa 
triquetra. 

The  occipital  hinge  or 
groove.  Budin  describes, 
under  the  title  '  charniere 
occipitale,^  a  kind  of  fibrous 
and  cartilaginous  hinge  which  allows  these  two  bony  elements 
of  the  occipital,  the  basilar  and  squamous,  to  execute  move- 
mients  of  flexion  and  extension  upon  each  other.  This  arrange- 
naent  is  of  importance  in  the  moulding  of  the  head. 

The  articulation  of  the  head  ivith  the  vertebral  column  is 
of  extreme  importance,  especially  in  relation  to  the  operation 
of  turning.  The  articulation  of  the  occipital  bone  with  the 
atlas  is  very  close,  admitting  of  but  slight  movements.  The 
free  movements  of  flexion  and  extension  of  the  head  are  due  to 
the  combined  action  of  the  cervical  vertebrse.  The  junction  of 
the  cranium  with  the  spinal  column  is  nearer  to  the  occiput 
than   to  the  forehead.     Thus  the  anterior  arm  of  the  lever 
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-To  show  Head  and  Face  in 
profile. 
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formed  by  the  head  is  the  longer.  Hence,  suppO'>ing  resistance 
to  be  equally  distributed  over  the  cranial  vault  during  labour, 
driving  force  transmitted  along  the   spinal  column  will  cause 

the  occipital  arm  of  the  lever 
to  descend.  Hence  the  move- 
ment of  flexion.  The  general 
anterior  curvature  of  the  foetal 
body  forwards  also  promotes 
flexion.  The  rotation-move- 
jiients  by  which  the  head  is 
turned  to  the  right  or  left 
shoulder  take  place  in  the 
atloido-axial  articulation.  This 
permits  a  rotation-movement 
either  way  to  the  extent  of  a 
quarter  of  a  circle.  Can  this 
range  be  exceeded  without  tear- 
ing the  ligaments  and  the 
spinal-cord  ?  Tarnier  thinks 
that  the  face  may  be  made  to 

oT occipital."     CO.    Cartilagiuous    lamella,   Jqq]^    directlv    backwards    with- 

outer.     E.  Fibrous  lamella.      F.   Foramen  J 

inagnum.    D.  Cliarniere  occipitale.  q^^    injury.       This     may     be     SO 

in  exceptional  cases.  But  we  are  sure  we  have  seen  fatal  dis- 
location from  less  extensive  rotation. 


Fig.  11. — Base  of  Skull  to  show  the 
Occipital  jomt.     (Buclin.) 

A.  Basilar-proccss  of  occipital  bone.    O.  Scale 


The  Diameters  and  Circumferences  of  the  Head. 

The  size  and  shape  of  the  head  constitute  most  important 
factors  in  the  mechanism  of  labour.  It  may  be  stated  as  a 
general  law,  that  the  head  bears  an  approximate  relation  in 
size  and  form  to  the  size  and  shape  of  the  pelvic  canal.  This 
is  proved  by  the  fact  that  the  head  is  driven  through  tlie 
pelvis  with  some  difficulty,  showing  close  correspondence  ;  and 
without  injury  to  the  mother  or  child,  si  lowing  mutual  accom- 
modation. 

The  text-books  almost  universally  give  the  dimensions  of 
the  fcjetal  head  after  birth,  that  is,  after  the  head  has  under- 
gone a  process  of  moulding  during  labour.  Dimensions  so 
taken  no  matter  from  what  number  of  observations  the  average 
is  struck,  are  necessarily  fallacious.     They  represent  not  what 
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is  postulated — the  state  of  tlie  head  at  the  beginning  of  labour, 
that  is  the  priniarv  dimensions — but  the  resulting  or  secondary 
states  created  during  labour.  8uch  measurements  are  seriously 
misleading.  We  do  not,  therefore,  think  it  desirable  to  re- 
produce tabular  statements  of  the  measurements  commonly 
given. 

The  measurements  which  follow  are  not,  it  is  true,  based  upon 
an  imposing  array  of  numbers,  but  upon  well-selected,  fairly 
typical  examples.  We  shall  start  from  the  original  or  prse-partum 
state,  and  then  trace  and  com- 
pare the  post-partmn  or  second- 
ary states. 

If  abstraction  be  made  of 
the  lower  part  of  the  foetal  face,  o 
especially  of  the  chin,  the  general 
shape  of  the  head  is  found  to  be 
more  nearly  spherical  than  it  is 
usually  represented  (see  fig.  12.) 
The  diameters  of  the  head  are 
longitudinal,  transverse,  and 
vertical.  The  lougltitdinal  dia- 
riieters  are  four,  namely: — 1. 
The  maximum,  MM  (fig.  12), 
measured  from  the  tip  of  the 
chin  to  the  most  distant  point 
of  the  skull.  This  is  usually 
on  the  sagittal  suture,  between  the  point  of  the  occiput  and 
the  posterior  fontanelle.  This  point  is  not  fixed.  2.  The 
occlpito-mental  diameter  (0  M,  fig.  12)  measured  from  the 
point  of  the  occiput  to  the  tip  of  the  chin.  This  is  often  de- 
scribed as  the  longest  diameter ;  but  in  fact,  a  longer  one,  that 
described  as  the  maximum  diameter,  can  almost  always  be 
found.  3.  The  occlpito-frontal  diameter,  0  F,  extends  from 
the  point  of  the  occiput  to  the  root  of  the  nose.  4.  The 
siih-occipito-brefjmatic  diameter,  S  B,  from  the  point  of  meeting 
of  the  occipital  bone  and  nucha  to  the  middle  of  the  greater 
fontanelle. 

The  transverse  diameters  are  three: — 1.  The  bl-parietal 
diameter  (P  P,  fig.  1.3),  from  one  parietal  protuberance  to  the 
other.     2.  The  hi-temporal  diameter,  T  T,  from  the  origin  of 
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Fig.  12. — Showing  the  Longitudinal 
diameters.  The  dotted  circle  shows 
the  approach  to  sphericity  of  the  head. 

M  M.  Maximum  diameter.  O  yi.  Occipito- 
mental diameter.  O  F.  Occipito-frontal 
diameter.  S  13.  Sub-occipit(j-bregmatic 
diameter.  L  13.  Liiryngo-bregmatic  dia- 
meter. 
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the  fronto-parietal  suture  of  one  side  to  the  corresponding 
point  on  the  opposite  side.  3.  The  bi-niastoid  diameter  CM.  M, 
figs.  13,  14)  taken  between  the  two  mastoid  apophyses. 

The  vertical  diariieters  are  two: — 1.  The  froato-riiental 
diameter  (F  M,  fig.  12),  taken  from  the  highest  point  of  the 
frontal  bone  to  the  tip  of  the  chin.  2.  The  cervico-bregraatic 
or  laryiigo-hregmatic  diaraeter  (L  B,  fig.  12),  is  taken  from  the 
middle  of  the  anterior  fontanelle  to  the  upper  and  anterior  part 
of  the  neck  near  the  larynx. 

Circumferences. — In  connection  with  the  diameters,  we  must 
note  the  circumferences.  The  chief  are — 1.  that  running 
round  the  head  at  the  maximum   diameter  :   the  greatest  cir- 
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Figs.  13  and  14. — Showing  the  outlines  and  Diameters  of  the  Foetal  Head.  O  and  the 
transverse  Diameters.  'Jhe  dotted  circle  shows  the  njiproach  to  Sphericity  of 
the  Head. 

0  F.  Occipito-mental  iliameter.    T  T.    Bi-teiuporal  iliametor.     1'  V.  Bi-|iarictal  diameter. 
M  M.  Bi-nia-stoid. 

ciirnfere/ice,  and  2.  that  running  round  at  the  sul)-oecipit«>- 
bregmatic  diameter:  the  small  circn inference',  3.  that  taken 
in  the  occipito-frontal  diameter :  the  equatorial  circumference 
(see  fig.  12). 

The  dimensions  of  the  head  are  greater  in  lioys  tliau  in  girls. 
.T.  Y.  Simpson  showed  that  the  larger  number  <tf  difticult  labours 
occurred  with  boys;  and  it  has  been  ascertained  that  a  larger 
proportion  of  boys  are  still-born.  It  has  further  been  shown 
that  a  larger  proportion  of  boys  perish  within  a  few  weeks  of 
labour,  owing  to  the  injury  sustained  during  labour.  Not  only 
is  the  size  of  the  head  greater  in  boys,  but  in  many  cases  at 
least,  the  ossification  is  more  advanced  ;  therefore  the  plasticity 
is  less.     There  is  evidence  to  show  tliat  the  size  of  the  fd-tal  head 
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lias  increased  under  the  process  of  civilisation.  A  similar  con- 
trast is  seen  between  the  heads  of  the  savage  and  the  civilised 
races.  Nothing  within  the  range  of  human  anatomy  stands  in 
stronger  contrast  than  the  cerebral  size  and  development  of 
the  New  Hollander  or  the  Bushman  and  the  Caucasian  races. 
Education  amongst  different  classes  of  the  same  race  also  affects 
the  size  of  the  brain  and  cranium.  Hatters  state  that  the  size 
of  the  head  is  greater  in  the  same  classes  in  town  than  in 
agricultural  districts,  in  the  educated  than  the  uneducated. 
Simpson  believed  that  the  comparative  difficulty  of  parturi- 
tion with  male  and  female  children  extends  to  the  foetus  of 
•civilised  and  uncivilised  races,  and  he  refers  the  increased 
suffering  of  the  civilised  women  in  childljirth  to  the  size  of  the 
foetal  head.  We  are  not  awai-e  of  any  precise  data  to  show  that 
the  capacity  of  the  pelvis  has  been  altered  under  the  influences 
of  civiKsation. 


The  Dimensions  and  Weight  of  the  Child. 

Certain  properties  attached  to  these  diameters  must  be 
noted.  The  longest,  or  bi-parietal,  is  not  a  constant  length. 
It  undergoes  shortening  under  bi- 
lateral pressure.  In  this  w^ay  it  may 
be  reduced  by  half  an  inch  or  more  ; 
•or  it  may  be  reduced  by  the  bone 
bending  or  breaking  in. 

The  bi-temporal  or  bin-aural  dia- 
meter traverses  the  sphenoid  bone 
and  is  unyielding.  It  is  therefore 
a  fixed  quantity ;  and  in  labour  we 
must  count  upon  this  quality.  It 
will  be  seen  that  the  bi-parietal  dia- 
meter, when  at  its  extreme  shorten- 
ing, still  exceeds  the  bi-temporal. 

The  bi-frontal  diameter  is  shorter 
than  the  bi-parietal.  In  labour,  with 
projecting  promontory,  this  diameter  sometimes  gets  engaged 
in  the  conjugate  diameter  of  the  [)elvic  brim,  and  thus  the 
gi-eater  difficulty  that  would  be  encountered  if  tlie  bi-parietal 
got  engaged  in  this  position  is  evaded. 

The    vertical  diameters  are    subject  to   shortening.       The 

K   2 


'i<j.  15. — Sbowinfc  the  b;i> 
of  the  F.iital  Skull. 

AI  il.  Bi-maatoi(l  lUameter. 
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cervico-bregmatic  is  necessarily  shortened  under  circidar  com- 
pression of  the  skulL  Its  shortening  is  compensated  by 
lengthening  of  the  longitudinal  diameters. 

The  fronto-mental  is  more  fixed.  The  frontal  portion  of  the 
diameter,  however,  is  susceptible  of  shortening,  and  the  com- 
ponent parts  of  the  face  yield  a  little.  This  diameter  assume;* 
importance  in  delivery  after  craniotomy. 


F IG.  IC— The  Longitudinal   of    tlie 
Fcetal  Skull. 


Fill.  17. — Head  Moulded  in  Labonr. 
(IJobeit  Barnes.) 


1  to  2.  Occipito-froutal.    lto3.    Occipito-mental.      .'.  Froiitul  bone.     '..Parietal 
boue.     c.  Occipital  bone. 

Both  the  longitudinal  diameters  are  subject  to  change  in 
labour.  In  ordinary  head-labours,  they  are  elongated.  But 
under  certain  conditions  they  may  be  shortened. 


Table  of  Diametkrs  of  Standard  Fcktal  Head,  reforb 
:Moulding  by  Labour. 


LoiK/dudiniil 

1.  Maximum 

2.  Occiijito-moiitiil 

3.  Occipito-frontal 

4.  Sul)-ocuiinto-bregmatic 

Travn'cr»r 

1.  r.i-parictul 

2.  r.i-temporal 

3.  Bi-ma.stoi<l 

Vo'tical 
1.   Fronto-mental 
•J.   I.!irvn;_'n-V>regmatic. 


Symbol 
M.M. 
O.M. 
O.F. 
S.b. 

r.i". 

T.T. 

M.Mav 


F.M. 
L.i;. 


f-cngth 
inches 
5-25 
.-.•0 
4  CO 
4-2.-) 


400 
3-50 

;v(i  to  3-2r> 


215 
3-75 
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\N'e  liave  seen  that  the  head  is  so  nearly  adjusted  in  size  to 
the  pelvic  capacity  that  it  is  propelled  with  difficulty.  If  both 
pelvis  and  head  were  absolutely  rigid,  the  head  would  hardly 
€ver  pass  through  by  natural  forces.  The  head,  therefore, 
adapts  itself  by  moulding.  This  means  that  it  changes  its 
shape.     The  changes  undergone  are  of  great  interest. 

The  leading  points  are  stated  in  a  memoir  by  Kobert 
Barnes.'  The  method  of  observation  adopted  was  to  trace  the 
outlines  of  the  head  after  birth,  and  to  correct  these  tracings 
by  measurements  taken  by  the  '  compas  cVepaisseur.''  A  better 
way  is  to  take  casts  :  but  the  results  obtained  by  the  method 
pursued  are  fairly  trustworthy  when  checked  by  repeated 
observations. 

The  moulding  in  occipito-anterior  'positions. — The  oc- 
cipital elongation,  or  the  '  sugar-loaf  head,'  is  the  most  familiar 
■deformation.  But  the  attending  lateral  and  asymmetrical 
moulding  which  the  liead  undergoes  has  been  little,  if  at  all, 
noticed.  The  tracings  submitted  make  this  manifest.  They 
prove  that  under  all  modes  of  birth,  if  the  head  is  a  little 
delayed  in  transit  through  the  brim,  it  will  be  unequally 
moulded  on  the  two  sides.  The  side  which  is  squeezed  against 
the  sacral  promontory  will  be  somewhat  flattened,  whilst  the 
side  opposed  to  the  symphysis  pubis,  suffering  generally  less 
-compression,  preserves  more  of  its  normal  rotundity. 

There  is  still  another  deformation,  one  very  difficult  to 
represent  by  diagrams,  sections,  or  even  by  photographs.  The 
pelvic  canal  may  be  likened  to  a  rifled  gun  ;  it  is  so  constructed 
as  to  render  the  propulsion  of  the  foetal  head  in  a  direct  course 
impossible.  The  head  is  made  to  revolve  on  its  own  axis 
during  propulsion  much  as  a  conical  ball  revolves  on  its  own 
axis  dm-ing  its  passage  throiigh  a  rifled  gun.  The  difference 
•consists  mainly  in  the  circumstance  that  in  the  case  of  the 
head,  this  is,  at  starting,  nearly  globular,  and  acquires  its  con- 
icity  in  transit.  Now  this  cone,  being  the  result  of  the  mould- 
ing of  a  plastic  body  pursuing  a  helicine  com-se,  is  somewhat 
twisted  or  screwed  ;  and  the  lowermost  part  or  presenting  apex 
is  not  found  in  the  median  line  of  the  head  but  on  one  side 

'  On  the  Varieties  of  Form  imparted  to  tlie  Fcetal  Head  by  the  Various 
Modes  of  Birth.  Obstct.  Trans.  1866.  iiudin  has  also  made  valnablo 
observations. 
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of  the  sagittal  suture.  The  deformation  is  therefore  three- 
fold : — 1.  Elongation  or  conification ;  2.  Asymmetrical  flatten- 
ing of  one  side  ;  3.  Twisting  or  screwing  of  the  conified  portion 
on  its  axis. 

After  birth,  by  virtue  of  resiliency  of  the  comj)onents  of  the 
cranium  and  the  expansion  of  the  contents,  there  is  a  marked 
tendency  to  recovery  of  the  pr?e-partum  shape,  that  is,  a  force 
of  restitution.  The  measurements  should  therefore  be  taken 
within  an  hour  or  so  after  birth.  Tarnier  points  out  that  if  we 
want  to  get  correct  data  for  estimating  the  original  or  prse- 
partum  shape  of  the  head,  the  measurements  should  be  taken 
two  or  three  days  after  labour,  as  by  that  time  the  original 
shape  will  have  been  nearly  recovered.  But  admitting  to  a 
great  extent  the  truth  of  this  proposition,  we  believe  the 
original  shape  of  the  head  is  rarely  quite  regained.  Something 
of  the  moulding  to  which  it  was  subjected  during  labour  often 
remains  for  years,  even  through  life. 

A  skilled  observer  surveying  the  heads  of  persons  in  an 
assembly,  may  by  help  of  this  key  read  off  with  tolerable  pre- 
cision the  modes  in  which  a  large  proportion  came  into  the 
w^orld.  On  such  a  survey  it  will  be  seen  that  the  sugar-loaf 
predominates.  It  is  true  that  the  head  retains  for  some  time 
after  birth  a  certain  degree  of  plasticity,  and  this  property  is 
turned  to  mistaken  account  by  some  people — not  otherwise 
barbarians — in  imparting  special  forms  to  the  head  according  to 
the  dictates  of  custom  or  their  ideal  of  beauty.  We  do  not 
know  that  this  practice  is  ever  apjilied  to  the  restoration  of  the 
true  spherical  types.  In  some  cases  of  excessive  distortion 
this  might  be  justified.' 

Comparing  the  skull,  with  its  flexible  bones,  membranes, 
and  scalp,  filled  with  its  pulpy  brain,  with  a  bag  filleil  with 
water,  we  may  see  that,  like  this,  the  skull  is  I ucorapvessihle. 
If  it  be  pressed  in  at  one  place  it  must  bulge  out  in  another. 
The  shape  may  change,  but  the  capacity  or  volume  does  not. 
To  pass  through  a  ring  or  cylinder  like  the  parturient  canal, 
the  spherical  skull  if  larger  in  its  equator  than  is  the  calibre 
of  the  canal,  must  then  b(^  diawn  out  or  elongated  so  that  it 

'  For  rancli  interest  infr  information  as  to  the  practices  piirsueil  by  various 
peoples  to  impart  fanciful  shapes  to  tlic  liead  and  body  the  readi-r  is  referred 
to  an  admirable  little  work  of  Professor  Flower. 
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shall  enter  and  traverse  the  canal  with  one  pole  of  the  result- 
ing ovoid  corresponding  with  the  axis  of  the  canal,  unles.s 
indeed  tlie  canal  itself  be  distensible  enough  to  stretch  as  the 
skull  moves  on.  Now  stretching  does  take  place  as  far  as  the 
soft  structures  of  the  canal  are  concerned  ;  but  outside  and 
supporting  the  soft  canal  is  the  bony  pelvis  which  yields  but 
slightly,  if  at  all.  Thus  the  stretching  is  limited  {see  vol.  i., 
p.  145,  '  On  the  Properties  of  the  Pelvis  "). 

There  are  then  two  resisting  factors  in  the  problem  of  pro- 
pulsion. The  passage  or  parturient  canal,  and  the  passenger  or 
foetus  seek  to  adapt  themselves  to  each  other,  the  one  by 
moulding,  the  other  by  stretching.  When  the  sought-for 
adjustment,  by  the  failure  of  one  or  other  factor  cannot  be 
attained  the  labour  comes  to  a  stand,  unless  the  foetus  be  re- 
duced in  bulk  or  the  canal  be  enlarged  by  operation ;  or,  these 
resources  failing,  unless  the  difficulty  be  evaded  by  the  Caesarian 
section. 

The  moulding  of  the  head  is  chiefly  accomplished  by  the 
diminution  of  its  mid-circumference  or  equator,  — a  zone  traced 
transversely  across  the  sagittal  suture,  passing  over  the  pro- 
tuberances of  the  parietal  bones,  descending  over  the  ears,  and 
completed  at  the  base  of  the  skull  in  the  direction  of  the  sub- 
occipital bregmatic  diameter  {see  fig.  12,  S  B).  This  circum- 
ference admits  of  diflferent  degrees  of  diminution  in  different 
subjects.  The  part  of  the  circumference  made  up  of  the  sphenoid 
and  the  basilar  part  of  the  occipital  bone  is  very  nearly  incom- 
pressible. The  yielding  is  due  to  the  imperfect  ossification  of  the 
parietal,  frontal,  and  occipital  bones,  a  little  to  the  imperfect  ossi- 
fication of  the  squamous  portion  of  the  temporal  bones  ;  greatly 
to  the  mobility  of  these  bones,  and  to  the  infolding  of  the  occipi- 
tal upon  the  '  hinge  '  described  by  Budin  {see  fig.  11).  Thus 
the  parietals  move  inwards  on  their  lower  attachments  to  the 
temporals  and  occipital,  as  on  hinges ;  and  their  upper  margins 
approach  and  even  override  along  the  sagittal  suture.  This 
ring-like  diminution  in  the  equator  entails  bulging  backwards- 
or  elongation  of  the  occiput. 

The  next  point  of  resistance  is  at  the  shoulders.  The 
average  diameter  between  the  tips  of  the  shoulders,  the  hh- 
acromial,  is  between  five  and  six  inches.  It  is  capable  of  con- 
siderable shortening  by  the  cur^■ing  forwards  of  the  shoulderg. 


136  FACTORS   OF   LABOUR.  chap.  it. 

Where  au  average  head  has  passed,  the  passages  have  been  so 
stretched  that  the  resistance  to  the  shoulders  is  not  often 
material.  Still  it  has  to  be  considered.  There  is  a  second 
mode  of  adaptation  by  which  the  extreme  bis-acromial  diameter 
is  practically  reduced.  As  the  shoulders  descend,  one  is  by  a 
process  of  leverage  brought  lower  than  the  other;  that  is, 
instead  of  descending  exactly  synclitically  or  in  the  same 
planes,  the  shoulders  may  come  obliquely.  This  process  is 
successfully  imitated  in  practice  when  the  shoulders  are  delayed, 
by  gently  hooking  one  down  by  the  finger,  or  in  marked  dis- 
proportion, by  help  of  a  blunt  hook  slipped  into  the  axilla. 

The  chest  is  also  capable  of  elongation ;  but  it  rarely 
opposes  much  difficulty  where  the  head  and  shoulders  have 
opened  the  way. 

The  abdomen  also  adapts  itself  without  much  difficulty. 

Lastly,  we  come  to  the  breech.  The  greatest  diameter  is 
the  bi-troehanteric.  Owing  to  the  imperfect  ossification  of  the 
foetal  pelvis,  the  breech  enjoys  some  compressibility.  The 
breech  alone,  as  when  the  legs  precede,  rarely  gives  rise  to 
delay.  But  when  to  the  breech  are  added  the  flexed  thighs,  the 
combined  volume  may  create  as  much  difficulty  as  the  head. 
The  compressibility  of  the  mass  is  limited.  F.  Weber  ^  found 
laceration  of  dura  mater  and  effusion  of  blood  between  it  and 
the  bones,  rupture  of  the  longitudinal  and  transverse  tissues  of 
the  brain,  and  considerable  htemorrhage  on  surface  and  base  of 
brain,  sometimes  sufficient  to  envelop  cerebellum  and  medulla 
oblongata  in  cases  in  which  mechanical  injm'ies  to  bones  had 
occurred,  whether  or  no  instrumenfs  had  been  used  to  complete 
delivery. 

Another  projjcrty  of  the  foi^tal  skull  is  frarjility.  The 
frontal,  parietal,  temporal,  and  occipital  bones  may  be  fractured. 
This  happens  very  rarely  indeed  under  si)ontaneous  labour ; 
but  it  is  very  important  from  a  medico-legal  point  of  view  to 
recognise  this  possibility  ;  and  from  a  clinical  point  of  view  to 
recognise  the  conditions  under  whicli  it  may  occur. 

Dr.  Cory  experimented  on  fifteen  children  in  the  same  way 
as  ChauKsier,  and  with  similar  results.  Tlu-  dead  chihlren  were 
dropped  liead-first  upon  a  paved  floor,  a  distance  of  eighteen 
inches.     Out  of  the  fifteen  children  experimented  upon,  eleven 

'    TSrltriific  zur  jmtlwlogischen  Anatomic  dcr  .\ruffrlwrnrn,  1851-4. 
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had  oue  or  hotli  jmrietal  bones  fractured.  These  results  are 
valuable  as  to  showing  the  very  strong  probability  of  a  child 
liaving  its  head  fractured  should  it  be  bora  suddenly  and  fall 
to  the  ground  while  the  mother  is  standing.  Deep  indentation 
of  the  parietal  at  the  jioint  of  contact  with  the  promontory  has 
been  observed  in  spontaneous  labour,  head-first  and  head-last. 

Fracture  of  the  cranial  bones  is  of  couise  more  frequent  in 
labours  assisted  by  operations,  more  especially  when  the  pelvis 
is  deformed.  1.  The  parietal  bone,  which  has  to  round  the 
projecting  promontory  of  the  sacrum,  may  be  indented,  even 
fractured.  This  is  chiefly  seen  in  head-last  labours  especially 
if  the  conjugate  diameter  of  the  pelvis  be  contracted.  2.  It 
may  occur  also  in  head-first  labours  when  the  forceps  is  applied 
above  the  brim,  if  the  contraction  of  the  brim  be  marked. 

The  bones  of  the  cranial  vault  are  necessarily  broken  in 
craniotomy  and  cephalotripsy.  The  bones  of  the  base  of  the 
skull  ma}'  be  crushed  down  under  the  cephalotribe.  But  this, 
Braxton  Hicks  has  shown,  is  not  necessarily  the  case. 

The  degree  of  cornpressihility  of  the  fcMal  head  cornpatihle 
vlth  life.     This  is  very  difficult,  if  not  impossible,  to  estimate. 

Resiliency  or  elasticity  is  a  property  possessed  in  a  high 
degree  by  the  living  foetus,  and  almost  lost  in  the  dead  foetus. 
Resiliency  is  marked  in  the  head.  It  is  the  compensating 
property  to  compressibility.  After  compression,  the  head,  we 
have  seen,  to  a  certain  extent  recovers  its  shape.  This  is  due 
partly  to  the  up-springing  of  the  parietals,  frontals  and  tem- 
porals and  occipital  on  their  lower  attachments,  and  partly  to  the 
resumption  of  their  original  shape,  just  as  a  p)iece  of  cup-shaped 
thin  elastic  metal  will  resume  its  cup-shape  after  being  flattened 
by  pressure.  There  is  another  factor,  due  entirely  to  vital 
action.  The  pressure  taken  ofif  the  skull,  the  circulation  is 
restored  to  the  cerebral  vessels,  and  the  resulting  increase  of 
matter  opens  out  the  skull  by  eccentric  pressure,  thus  aiding 
the  resiliency. 

Resiliency  in  the  spinal  colitmn.  This  property  is  an 
important  factor  in  labour.  The  driving  force  exerted  by  the 
shortening  of  the  uterus  tells  first  upon  the  breech  at  the  fundus. 
It  is  proj^agated  through  the  elastic  rod  foraied  by  the  spinal 
column.  The  head  is  thus  forced  down  upon  the  cervix  uteri. 
This  structure  offering  resistance,  the  body  of  the  foetus  bends 
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a  little  under  the  pressure  encountered  at  its  two  ends.  But 
it  is  constantly  tending  to  straighten  itself,  and  thus  the  con- 
taining body,  tlie  uterus,  gradually  yields  at  its  weakest  point 
— the  cervix — which  is  made  to  open.  It  is  partly  upon  the^ 
preservation  of  this  property  that  success  in  version,  spon- 
taneous or  operative,  depends. 

The  chest  also  is  endowed  with  resiliency.  It  may  undergo 
considerable  elongation  under  compression,  and  yet,  as  soon  as 
the  pressure  is  taken  off,  its  walls  expand  again.  This  has  not 
a  very  obvious  relation  to  the  mechanism  of  labour ;  but  it  is 
all-important  as  a  factor  in  respu'ation.  During  the  passage  of 
the  chest  through  the  parturient  canal  it  is  compressed  ;  but 
the  moment  it  is  born,  the  chest-walls,  ex];)anding  by  virtue  of 
their  elasticity,  suck  in  air.  This,  Eobert  Barnes  insists,  is  a 
main  factor  in  inducing  the  first  respiration. 

The  compressibility  of  the  abdomen  is  proved  by  the  occa- 
sional squeezing  out  of  meconium  during  the  passage  of  the 
trunk  through  the  pelvis.  This  squeezing  must  be  distinguished 
from  the  evacuation  which  sometimes  takes  place  as  a  vital  act 
under  attempted  inspiration. 

Ductility  is  another  property.  It  is  a  form  of  plasticity. 
The  spinal  column  is  not  so  rigidly  set  but  that  it  is  susceptible 
to  a  moderate  degree  of  drawing  out  under  traction.  This 
property  hardly  comes  into  appHcation  in  head-labours ;  but  in 
head-last  labours,  when  it  is  necessary  to  put  on  vis  o  frontey. 
traction  on  the  legs  entails  dragging  on  the  spine.  It  is  difficult 
to  estimate  even  approximately  the  force  that  can  be  so  used 
without  lacerating  the  vertebral  ligaments.  So-called  laboratory 
experiments  on  the  dead  foetus,  which  consist  in  putting  on 
a  succession  of  weights  to  determine  the  resisting  power,  are 
of  no  value  for  clinical  application.  The  conditions  are  essen- 
tially different  from  those  which  obtain  in  the  living  subject. 
It  is  certain,  in  the  first  place,  that  a  live  foetus,  or  one  dying 
during  the  labour,  will  bear  a  greater  strain.  In  the  second 
place,  it  is  all  but  impossible  to  measure  the  resistance  offered 
by  the  pelvis  and  other  forces.  In  practice  we  are  satisfied  that, 
by  delicate  management,  we  have  occasionally  brouglit  out  a 
living  child  by  hel})  of  an  amount  of  force  that  would  have  torn 
a  dead  child  out  of  the  body  asunder.  The  opposite  conditions 
of  the  two  eases  negative  comparison. 
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It  is  important  to  notice  the  weakest  point  of  the  spiaal 
cohniin.  Under  strain  it  gives  way  at  the  cervico-occipital 
union.  This  may  be  partly  because  the  strain  is  usually  con- 
centrated upon  this  point.  The  head,  caught  in  the  pelvic 
brim  when  traction  is  put  on  below,  the  occipito-cervical  joint 
is  the  centre  upon  which  the  force  tells. 

The  Plastic  Phenomena  of  Labour. 
Deformations  of  the  Foetus  produced  during  Labour. 

Although  the  soft  parts  of  the  genital  canal  are  dilatable, 
they  offer  resistance  enough  during  dilatation  to  impart  certain 
changes  of  shape  to  the  foetus.  The  soft  parts  indeed,  alone 
almost,  produce  the  sero-sanguineous  stvellings  which  are 
observed  on  the  surface  of  the  child's  body  after  birth.  The 
same  conditions  which  produce  the  sero-sanguineous  swellings 
are  also  adequate  to  produce  certain  changes  in  the  form  of  the 
cranial  hones.  Certainly  they  occur  in  cases  where  the  pelvis 
is  well-formed,  and  where  the  child  is  born  alive  and  capable  of 
thriving. 

When  describing  the  process  of  labour  under  the  several 
presentations  and  positions,  the  special  characters  of  the  sero- 
sanguineous  tumours  and  of  the  cranial  deformations  formed 
will  be  referred  to. 

We  may  in  this  place  point  out  some  general  features  and 
the  ruling  etiological  conditions. 

The  cranial  deformations  are  produced  by  the  compression 
which  the  head  undergoes  during  its  propulsion  through  the 
pelvis.  Before  entering  the  pelvis  the  head  is  nearly  spherical. 
In  this  form  its  equator  may  be  too  large  to  enter  or  to 
traverse.  A  process  of  adaptation  therefore  takes  place,  by 
whicb  its  equatorial  diameters  are  reduced,  and  other  dimen- 
sions are  increased.     It  is  accomrtiodation  by  moidding. 

The  most  typical  of  the  sero-sanguineous  swellings  is 
that  which  forms  on  the  head,  and  which  is  called  the  caput 
succedaneum,  as  if  a  secondary  head  were  developed.  But, 
whatever  the  part  that  presents,  analogous  swellings  are  formed 
unless  the  labour  be  rapid  and  easy. 

The  most  natural  explanation  of  the  etiology  of  these  sero- 
sanguineous  swellings  is  that  they  are  the   effect  of  annular 
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constrict iou.  Thus,  the  primary  swelling  is  due  to  the  os  uteri 
encircling  the  presenting  part  of  the  head  as  a  tight  ring  ;  the 
arteries  of  the  scalp  propel  blood  into  the  part  of  the  scalp 
which  protrudes  through  the  constricting  ring,  whilst  the  com- 
pressed veins  cannot  return  it ;  hence  extravasation  of  serum 
and  sometimes  blood.  The  secondary  swelling  is  due  to  similar 
constriction  of  the  vulva.  It  is  thus  seen  that  the  formation  of 
the  caput  siiccedaneum,  and  of  the  equivalent  swellings  on  the 
face,  breech,  or  shoulder,  is  a  vital  ijltenoriienon  depending 
upon  the  circulation. 

Cephalhcertiatorna.  In  the  ordinary  cases  the  effusion  is 
chiefly  or  entirely  serous ;  in  others  there  is  blood  as  well  as 
serum,  that  is,  ecchymosis.  The  seat  of  these  infiltrations  is 
the  subcutaneous  connective  tissue.  These  are  the  ordinary 
forms  of  the  caput  succedaneum.  They  entail  no  danger  to 
the  child ;  the  effused  fluids  are  rapidly  absorbed,  so  that  after 
two  or  three  days  barely  a  trace  of  even  large  swellings  is  per- 
ceived. But  in  a  distinct  class  of  cases  this  sero-sanguineous 
intracellular  infiltration  is  complicated  with  blood-extravasation 
between  the  periosteum  and  the  bone.  The  periosteum  is 
raised  by  a  layer  or  mass  of  dark  blood,  the  bone  from  which 
the  membrane  is  separated  is  stained  red,  the  capillaries  of  the 
diploe  are  gorged  with  blood.  The  dura  mater  of  the  corre- 
sponding inner  surface  is  also  detached  by  a  thin  layer  of  dark 
fluid  blood.  The  sinuses  of  the  dura  mater  are  filled  with 
black  blood.  The  pia-mater  is  reddish ;  its  capillaries  are 
gorged  with  blood  ;  the  choroidal  plexuses  are  deeper-coloured 
than  usual.  These  cases  are  of  graver  import.  The  child  not 
uncommonly  perishes,  either  from  the  immediate  effects  of  the 
efifusion  or  fi'om  the  attendant  compression  of  the  brain,  and 
other  injuries. 

In  these  latter  cases  some  greater  force  than  that  exerted 
by  the  soft  parturient  canal  has  been  in  operation.  Pelvic  dis- 
tortion or  contraction,  or  undue  size  of  the  head,  or  the  use  of 
instruments  have  commonly  concurred. 

Several  important  lessons,  clinical  and  medico-legal,  may  be 
drawn  from  the  study  of  these  sero-sanguineous  tumours  and 
cranial  deformations. 

First,  we  have  seen  that  the  formal  ion  of  the  sero- 
sanguineous  sw<'llings  is  a  vital  act.     Therefore  the  child,  even 
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if  not  born  alive,  was  living  during  the  pro[)ulsive  stage  of 
labour. 

Secondly,  bv  careful  examination  during  labour,  we  mav 
watch  and  observe  the  formation  of  the  scalp-tiunonr,  and 
gather  from  this  the  conclusion  that  the  child  is  living. 

Third!}',  we  may  after  birth  determine  very  closely  the  part 
of  the  child  wliicli  presented  and  the  position  of  the  presenting 
part  during  laboui-. 

Fourthly,  we  learn  from  the  cranial  deformations  to  esti- 
mate the  'plaMicity  of  the  fictal  head.  The  sim})le  caput 
succedaneum  varies  in  site  according  to  the  pcjsition  of  the 
head. 

A.  The  caput  succedaneum  in  occipito-anterior  positions. 
In  these  positions,  the  head  advancing,  the  occiput  is  on  a 
lower  level  than  the  forehead,  and  the  parietal  bone,  which  is 
anterior  or  nearest  to  the  symphysis,  is  lower,  that  is  nearer 
the  centre  of  the  os  uteri,  than  the  posterior  parietal  bone.  The 
consequence  is  that  the  swelling  forms  chiefly  on  the  anterior 
parietal,  and  more  especially  on  the  upper  and  posterior  angle 
near  the  union  of  the  sagittal  with  the  lambdoidal  suture. 
Thus,  in  the  first  or  left  occipito-anterior  position  the  swelling 
is  formed  over  the  upper  and  posterior  angle  of  the  right 
parietal,  encroaching  on  the  lesser  fontanelle  and  occiput.  In 
the  second  or  left  occipito-anterior  position,  the  swelling  is 
formed  over  the  left  side  of  the  cranium. 

B.  The  caput  succedaneum  in  occipnto-pjosterlor  pjositions. 
In  these  positions  the  swelling  occupies  the  upper  and  anterior 
angle  of  the  parietal,  which  corresponds  to  the  pubic  arch,  en- 
croaching a  little  upon  the  larger  fontanelle  and  even  upon  the 
frontal  bone. 

By  observing  the  seat  of  the  caput  succedaneum  we  may 
form  a  retrospective  diagnosis  of  the  position.  If  the  head 
traverses  the  vagina  and  vulva  rapidly,  the  primary  swelling 
described  may  be  in  its  simple  state  ;  but  if  the  head  has  been 
delayed  long  after  passing  the  os  externum  after  its  rotation,  a 
secondary  swelling  is  formed  nearly  in  the  median  line.  The 
first  swelling  subsiding  somewhat  may  attract  less  attention 
than  the  secondary  one ;  but  there  will  always  remain  some 
degree  of  laterality  of  the  swelling,  which  will  indicate  the 
position  the  Ijead  occupied  at  tlie  pelvic  brim. 
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C.  The  sero-sanguineous  sivelling  in  face-preseniations. 
When  the  face  presents,  the  equivalent  of  the  caput  succe- 
daneum  forms  on  the  face.  In  mento-anterior  positions  the 
swelling  will  be  on  the  inferior  part  of  the  malar  region  and 
the  side  of  the  mouth,  and  on  the  upper  part  of  the  malar 
region,  and  even  on  the  eye  in  mento-posterior  positions.  The 
greatest  swelling  will  be  seen  where  the  sub-cutaneous  con- 
nective tissue  is  loosest ;  hence  the  eyelids  are  so  swollen  that 
they  cannot  open.  The  expression  given  is  most  ghastly, 
suggesting  severe  violence.  The  upper  lip  and  malar  region 
also  are  liable  to  great  effusion.  The  swelling  sometimes 
extends  to  the  sub-mucous  tissue,  so  that  the  child  may  be 
unable  to  suck  for  some  days.  The  colour  of  the  swollen  parts 
is  deep-blue  or  black.  The  swelling,  formidable  as  it  looks  at 
birth,  goes  down  with  astonishing  rapidity,  so  that  at  the  end 
of  three  days  there  is  rarely  much  to  be  seen. 

B.  The  sero-sanguineoiis  siuelllng  in  breech-presentation. 
AVhen  the  breech  presents,  the  tumour  is  formed  more  especially 
on  one  buttock,  and  commonly  invades  the  genital  organs.  In 
the  right  sacro-iliac  positions  the  swelling  is  on  the  right 
buttock  ;  on  the  left  buttock  in  left  sacro-iliac  positions.  Tlie 
female  genitals  show  the  swelling  less  than  the  male  genitals. 
The  swelling  of  the  scrotum  and  penis  is  at  times  extensive, 
and  the  size  and  deep-blue  or  black  colour  may  suggest  to  the 
unskilled  the  conclusion  that  they  are  the  result  of  severe 
violence  inflicted  by  the  obstetrist.  This  swelling  also  rapidly 
subsides,  leaving  the  child  uninjured.  When  the  knees  or  the 
feet  present,  like  swellings  are  formed,  but  tliey  are  less  marked. 

E.  When  the  shoulder  presents,  \he  swelling  is  formed  U])on 
tlie  prominent  part  of  the  shoulder,  if  tliis  part  occupied  the 
centre  of  the  pelvis;  but  it  extends  backwards  or  forwai'ds  ;is 
the  presentation  inclines  to  one  or  the  other  direction.  When 
the  arm  or  the  fore-arm  come  down,  the  swelling  forms  ujton 
these  ])arts.  In  cases  in  which  the  sliouhhn-  presents  at  first, 
and  when  the  arm  comes  down  later,  tin;  ;irm  may  becojne 
enormously  swollen,  and  d.nk-coloiu-ed,  if  long  suiiject  to  com- 
pression nt  the  shoulder. 
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The  Mechanism  of  Lai}oli{. 

Being  now  in  possession  of  the  requisite  knowledge  of  the 
ftictors  of  labour,  namely,  the  pelvis  (.see  vol.  i.  chap,  vi.),  the 
foetus,  and  the  driving-force,  or  as  Alexander  Simpson  alliter- 
ativelj  describes  them,  the  passages,  the  passenger,  and  the 
power,  we  are  enabled  to  trace  the  mechanism  of  labour. 

It  is  usual  to  begin  the  description  of  tlie  mechanism  of 
laboiir  with  the  adjustment  of  the  presenting  part  of  the  foetus 
upon  the  brim  of  the  pelvis,  and  then  to  trace  the  progress  of 
the  foetus  through  the  pelvic  canal  and  outlet.  In  this  way  a 
very  important  part  of  the  process  is  overlooked  or  inadequately 
noticed.  The  pelvic  course  of  the  child  is  but  one  part ;  before 
this  part  is  run,  the  child  has  to  go  througli  a  supra-pelvic 
course.'  This  supra-pelvic  course  determines  the  lower  or  pelvic 
course  ;  and  in  many  cases  it  governs  the  position  of  the  pre- 
senting head  or  breech. 

It  is  true  that  in  many  cases,  especially  in  primipar£e,  the 
foetal  head  has  engaged  in  the  pelvic  cavity,  partly  at  least, 
before  the  advent  of  active  labour.  But  even  in  these  cases, 
we  must  admit  a  preliminary  stage,  not  indeed  marked  by 
active  uterine  contraction,  during  which  the  presenting  part, 
especially  if  this  be  the  head,  is  made  to  traverse  the  supra- 
pelvic part  of  the  parturient  curve,  carrying  down  the  inferior 
segment  of  the  uterus  before  it.  This  preliminary  stage  is 
effected  often  some  days  or  a  fortnight  before  active  labour, 
marked  by  expansion  of  the  cervix  uteri,  sets  in.  It  is  not  the 
less  a  part  of  labom-. 

Reference  to  the  diagram  (fig.  IS,]).  144),  will  show  that  the 
child  must  follow  a  track  governed  by  the  shape  of  the  lumbar 
spine,  the  sacral  hollow  and  the  outlet  (jf  the  peMs.  This 
track  has  for  its  elementary,  constituents  two  principal  cui'ves : — 
1.  The  lumbo-sacral  curve,  drama  from  the  sacral  promontorv 
as  a  centre,  with  a  radius  intersecting  the  middle  of  the  plane 
of  the  brim.    This  ffig,  18  e,f)  is  Banies' curve.    The  second  is 

'  This  subject  is  discussed  in  a  memoir  *  On  the  Mechanism  of  Labour, 
especially  Avith  reference  to  Xaegele's  obliquity,  and  the  influence  of  the 
lumbo-sacral  curve,'  in  the  Obstetrical  Transactions,  1884,  by  Kobert  Barnes. 
In  the  same  volume  is  a  valuable  contribution  to  the  same  problem  by  Dr. 
Galabin. 
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that  ftimiliarly  known  as  Carus'  curve.  This  is  drawn  from 
the  symphysis  pubis  as  a  centre  w4th  a  radius  following 
nearly  the  axis  of  the  X)elvic  cavity  (fig.  18  g  h).  These 
two  curves  cut  each  other  about  mid-pelvis.  This  point  of 
intersection  may  be  taken  to  indicate  the  merging  of  Barnes' 


Fig.  is. —  Constructed  on  Cliiara's  Krozeii  Sectiim  to  sliow  the  axes  and  curves 
of  the  Uterus  and  Pelvis.     (IJobert  Barnes.) 

A  D.  Axis  of  l)riin  of  pelvis.  «  n.  Axis  of  ntonis.  A  l><i.  Aiifjloof  (liverf.'eiico  nf  uterine 
axis  from  pelvic  axis,  p  Ji.  I'luue  of  brim.  />  ('.  I'liuic  of  cavity,  p  J>.  Plane  of 
outlet.    '/.  liarues' curve.    ;/ A.  Ciinis' curve.     /' ('.  I'artnricnt  curve. 

curve  into  Cams'  curve,  and  thus  tlic  changing  of  the  course  of 
the  advancing  head  from  the  axis  of  the  brim  to  the  axis  of  tlie 
outlet. 

These  two  curves  have  for  I  heir  resultant  the  (rue  '  par- 
tinient  curve,'  a  serpentine  or  double  curve,  which,  in  }»aren- 
thesis,  may  be  likened  to  '  ITogarth's  line  of  ]k*auty  '  (see  fig.  18 
P  C).     The  first  or  upper  part  of  this  curve  has  been  generally 
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neglected.  The  lumbo-sacral  curve  itself  may  be  studied  in 
two  pai-ts,  namely,  the  part  above  the  pelvis,  or  most  prominent 
point  of  the  promontory,  and  the  part  below  this  point.  The 
upper  part  must  be  drawn  with  a  larger  radius  than  the  lower. 
The  basis  of  it  is  the  lumbar  spine  terminating  at  the  promon- 
tory. The  lumbar  spine  forms  an  inclined  plane  with  a 
moderate  curve,  upon  which  the  uterus  and  the  contained  foetus 
are  moulded.  The  uterus  forms  a  concavity  in  its  posterior 
wall  to  fit  the  convexity  of  the  lumbar  spine  ;  and  the  con- 
tained foetus  fitting  itself  to  the  containing  uterus  also  forms 
a  corresponding  concavity  in  that  aspect  which  looks  to  the 
mother's  spine.  Indeed,  we  contend  that  it  is  this  necessary 
accommodation  of  the  uterus  and  foetus  to  the  mother's  spine 
which  determines  the  ordinary  dorso-anterior  attitude  of  the 
foetus.  The  mechanism  is  obvious.  The  lumbar  spine  forms 
an  unyielding  projecting  rounded  surface ;  the  child's  spine  is 
also  the  most  unyielding  part  of  its  body,  it  forms  a  prominent 
curve  in  length  and  in  width.  Now  when  two  such  curves  come 
into  contact,  the  movable  body  must  be  deflected,  that  is,  the 
child's  spine  is  turned  aside,  and  the  continuous  pressure  of  the 
abdominal  walls  upon  the  uterus,  aided  perhaps  by  the  move- 
ments of  the  uterus  itself,  help  to  bring  the  child's  back  more 
forwards.  But  some  degree  of  obliquity  of  the  uterus  and  of 
the  child's  body  is  almost  constant.  Tarnier  describes  the 
uterus  as  rotated  or  twisted  on  its  long  axis.  The  uppermost 
part  of  the  child  and  the  fundus  of  the  uterus  usually  point  to 
the  right  of  the  median  line.  Hence  the  axes  of  the  uterus 
and  of  the  child  do  not  coincide  with  the  axis  of  the  pelvic 
brim,  as  Kiineke  and  others,  who,  basing  upon  this  assumed 
coincide?Hce,  deny  Naegele's  obliquity,  contend. 

Keference  to  Braune  and  Chiara's  sections  of  frozen  bodies 
taken  in  labour  will  show  that  the  axis  of  the  uterus  forms  with 
the  axis  of  the  pelvic  brim  an  angle  of  about  15°.  This  is 
also  proved  by  Schatz.^ 

The  inevitable  consequence  of  this  disposition  is,  that  the 
head  descending  along  the  lumbar  incline  or  upper  part  of 
Barnes's  curve,  enters  the  brim  obliquely  as  regards  the  pelvic 
axis,  and  not  synclitically,  as  Duncan,  Kiineke,  Leishman,  and 
others  postulate. 

'  Der  Gchartsmechanismus  der  Kopfendlagen,  1868. 
VOL.  II.  L 
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It  is  urged  that  under  the  action  of  labour  the  uterus  tends 
to  become  more  erect,  and  thus  that  its  axis  tends  to  coincide 
with  the  axis  of  the  pelvic  brim.  That  there  is  such  a  tendency 
may  be  granted,  but  that  coincidence  is  attained  is  not  proved. 
The  proper  inherent  action  of  the  uterus  may  tend  to  erection, 
but  the  attendant  action  of  the  abdominal  muscles,  powerfully 
compressing  the  anterior  wall  and  especially  the  fundus  back- 
wards, must  counteract  the  effect  of  erection,  and  carry  the  axis 
of  the  uterus  back  towards  the  mother's  spine.  This  Schatz 
points  out  as  well  as  ourselves.  Again,  in  primiparse,  the 
entry  of  the  child's  head  into  the  pelvis  is  often  effected  before 
the  uterus  has  entered  into  active  contraction  or  erection,  and 
whilst  its  axis  is  certainly  not  coincident  with  that  of  the 
uterus.  And  again,  the  axis  of  the  uterus  is  never  straight ;  it 
is  a  curved  line  answering  to  the  curve  of  the  child's  body  and 
to  the  parturient  curve. 

It  is  convenient  in  this  place  to  describe  the  three  obli- 
quities of  the  fcetal  head.     These  are : — 

1.  Roederer's,  or  the  occipito-frontal  obliquity.  The  head 
may  be  imagined  as  rotating  on  its  transverse  axis  so  that  the 
occiput  drops,  and  therefore  dips  in  the  pelvis,  standing  at  a 
lower  level  than  the  sinciput. 

2.  Solayres'  obliquity.  Solayres,  in  1 77 1 ,  demonstrated  that 
the  head  entered  the  pelvis  in  an  oblique  diameter  of  the  brim. 

3.  The  third  is  Xaegele's  obliquity.  Xaegele  thus  describes 
it : — '■  In  that  presentation  of  the  head  which  occiu's  most 
frequently,  the  head  presents  not  with  the  occiput  but  with 
the  vertex  ;  in  fact,  with  the  right  parietal  bone,  the  posterior 
fontanelle  being  turned  towards  the  left  acetabulum.  Upon 
examination  at  the  beginning  of  the  second  stage  #f  labour 
{i.e.  when  the  os  uteri  is  opening),  and  in  those  who  have  had 
children,  the  finger  introduced  in  the  direction  of  the  central 
or  middle  line  of  the  pelvic  cavity,  and  brought  in  contact  with 
the  head,  will  touch  tlie  right  parietal  bone  in  tlie  vicinity  of 
its  tuber;  the  two  fontanelles  are  mostly  found  situated  at  an 
equal  height,  sometimes  the  anterior,  but  more  frequently  the 
posterior  one  a  little  lower.  At  the  entrance  of  the  pelvis  the 
head  does  not  take  a  perpendicular  but  a  perfectly  oblique 
direction.  So  that  the  part  wliich  lies  lowest  or  deepest  is 
neither   the   vertex    nor    the    sagittal    suture,    but   the   right 
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parietal  bone.  The  sagittal  suture  is  much  nearer  to  the 
promontoriuin  tluin  to  the  os  pubis,  and  divides  the  os  uteri, 
which  projects  backwards  and  generally  somewhat  to  the  left, 
across  into  two  very  unequal  segments.' 

Naegele  enforced  this  statement  by  the  observation  of  tlie 
caput  succedaneum  which  forms  upon  the  posterior  and  upper 
quarter  of  the  right  parietal  bone  (the  first  position  being  under- 
stood), and  if  delayed  at  the  outlet,  then  covering  the  right 
parietal  bone  and  a  part  of  the  occiput. 

Naegele  also  insisted  that  the  head  preserved  somewhat  of 
the  Solayres"  obliquity  even  at  the  outlet  of  the  pelvis  and  during 
its  exit.  This,  which  was  not  generally  recognised  at  the  time 
when  he  wrote,  is  now  universally  admitted,  Kiineke  alone 
excepted.  But  Naegele  further  showed  that  his  own  obliquity 
was  also  preserved  to  the  end.  He  says :  '  When  the  head  has 
sunk  completely  into  the  cavity  of  the  pelvis  and  approaches  the 
external  opening,  the  posterior  fontanelle  is  still  found  corre- 
sponding to  the  left  foramen.  ,  .  .  The  right  tuber  parietale  will 
be  felt  distinctly  clearing  the  labia  before  the  left.'  There  must, 
then,  be  obliquity  of  the  head  at  this  stage. 

These  conditions,  it  will  be  seen,  are  incompatible  with  the 
theory  of  synclitisra — a  theory  so  much  insisted  uijon  in  recent 
times.  We  may  in  this  place  briefly  explain  this  theory.  The 
simplest  idea  or  representation  of  synclitism  is  obtained  by 
observing  the  structure  and  action  of  a  pump.  This  consists  of 
a  straight  cylinder  and  of  a  piston  accurately  fitted  to  it  and 
capable  of  working  up  and  down.  The  mouth  of  the  cylinder 
cut  at  right  angles  to  the  tube  represents  a  plane.  We  may 
imagine  any  number  of  planes  at  lower  points  of  the  cylinder 
parallel  to  this  plane  of  the  mouth.  The  rod  of  the  piston 
represents  the  axis  of  the  cylinder.  The  disc  of  the  piston  is 
set  exactly  at  a  right  angle  to  the  piston,  and  therefore  to  the 
axis  of  the  cylinder.  The  piston  is  further  set  exactly  in  the 
centre  of  the  disc,  and  is  fixed  there.  Now,  when  the  piston  is 
worked  down,  the  disc  necessarily  standing  in  the  plane  of  the 
cylinder,  and  encountering  equal  resistance  at  every  j^oint  of 
the  circumference,  is  in  stable  equilibrium,  and  its  plane  keeps 
parallel  with  the  planes  of  the  cylinder  in  which  it  moves.  This, 
then,  is  synclitism :  coincidence  of  the  plane  of  the  disc  with 
tbe  planes  of  the  cylinder  which  it  encounters. 

r  2 
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Contrast  this  case  of  the  pump  with  that  of  the  uterus, 
€hild,  and  pelvis.  The  parturient  canal  is  the  assumed  analogue 
of  the  cylinder  of  the  pump.  It  is  not  straight,  but  a  sigmoid 
curve  ;  it  is  not  of  equal  calibre,  but  expands  under  the  sacral 
promontory  {see  vol.  i.,  Table,  p.  179,  and  figs.  64,  Qd,  p.  182); 
the  driving-force  or  piston,  the  uterus,  does  not  work  perpen- 
dicularly to  the  plane  of  the  pelvic  brim,  but  at  an  angle  behind 
it ;  the  disc — that  is,  the  base  of  the  child's  head — is  not  fixed 
to  the  driving-force,  nor  centrally,  but  is  movable  upon  the 
piston.  The  conditions  are  all  contrary  to  those  necessary  for 
the  production  and  maintenance  of  synclitism. 

It  is  important  to  note  that  whilst  Kiineke  contends  for 
synclitism  throughout,  Duncan,  Leishman,  and  others  only  con- 
tend for  synclitism  as  far  as  the  floor  of  the  pelvis ;  here  pai'ting 
company  with  Kiineke  and  joining  Naegele  in  asynclitism  to 
the  end. 

The  Planes  of  the  Uterus  and  other  soft  parts  as  Factors  in 
determining  the  Position  and  Course  of  the  Foetal  Head. 

Closely  associated  with  the  lumbo-sacral  curve,  and  forming 
integral  parts  of  the  partm'ient  curve,  are  the  planes  of  the 
uterus  and  floor  of  the  pelvis.  These,  too,  have  been  greatly 
neglected  in  the  study  of  the  problem.  They  are  described  and 
figured  pp.  23,  24. 

We  may  here  supplement  this  description  by  adding  the 
supra-pelvic  plane  of  the  uterus — namely,  that  formed  by  the 
posterior  wall  of  the  uterus  resting  upon  the  lumbo-promontorial 
curve.  This  incline  first  gives  the  direction  to  the  head  in  its 
descent.  Standing  at  an  angle  behind  the  plane  of  the  brim, 
the  head,  resting  upon  the  solid  incline,  necessarily  encounters 
greater  resistance  at  its  posterior  or  sacral  side  than  it  does  at 
the  anterior  or  pubic  side.  This  greater  resistance  is  proved 
by  the  flattening  (amounting  at  times  to  indentation)  of  this 
side,  observed  in  almost  every  labour.  The  driving-force  im- 
pelling the  head  onwards  makes  it  rotate  to  some  extent  on  its 
long  axis,  the  pubic  side  describing  a  larger  segment  of  a 
circle — that  is,  the  anterior  side  of  the  head  gets  lowest ;  that  is, 
Naegele's  obll(juity  takes  place  at  the  very  beginning  of  labour. 

Arrived  at  this  point  (the  brim),  the  head  must  change  its 
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course  in  order  to  double  the  sacral  promontory.  The  anterior 
uterine  valve  now  comes  into  preponderant  work,  directing  the 
head  back  into  the  sacral  hollow.  The  side  of  the  head  in  con- 
tact with  the  promontory  still  encounters  the  most  resistance  ; 
the  anterior  or  pubal  side  moving  faster,  descends  more  rapidly 
— that  is,  Naegele's  obliquity  is  increased. 

Arrived  in  the  cavity  of  the  pelvis,  again  the  head  must 
change  its  course  to  clear  the  outlet  by  Carus's  curve.  Now 
comes  the  perineal,  posterior,  or  vulvo-vaginal  valve — the 
pelvic  floor  {see  fig.  2,  p.  24).  This  directs  the  head  forwards. 
Although  the  chief  resistance  is  now  encountered  by  the  pubal 
side  of  the  head,  this  side  still  maintains  a  lower  position  as 
regards  the  planes  of  the  pelvis — that  is,  Naegele's  obliquity 
is  observed  throughout  the  whole  course  of  labour :  there  is 
asynclitism  from  beginning  to  end. 

We  may  here  fitly  dispose  of  the  objections  that  have  been 
urged  against  Naegelt^s  doctrine.  The  principal  objections 
may  be  stated  as  follows  : — 

1.  The  fundamental  objection  urged  by  Kiineke,  and  relied, 
upon  by  Duncan,  Leishman,  and  others,  is  that  the  three  axes 
of  the  plane  of  the  brim,  of  the  uterus,  and  of  the  foetus,  co- 
incide. This,  we  have  seen,  is  a  fundamental  error.  The  axes 
do  not  coincide. 

2.  Subsidiary  to  the  first  objection  is  the  assertion  of 
Leishman  that  Naegele  was  ignorant  of  the  inclination  of  the 
pelvis  to  the  horizon.  This  is  in  direct  opposition  to  Naegele's 
demonstration. 

3.  That  the  obliquity  in  question  is  not  observed,  Duncan 
affirming  that  '  Naegele  fell  into  error  from  not  making  the 
observations  relied  upon  at  the  brim  of  the  pelvis,  and  then 
only.'  This  is  simply  an  arbitrary  assumption.  Naegele  ex- 
pressly says  that  he  kept  his  finger  on  the  presenting  point  at 
and  from  the  beginning  of  labour. 

4.  That  it  is  impossible  to  find  a  mechanism  to  account  for 
it  (Duncan) ;  that  it  would  answer  no  useful  purpose  (Leish- 
man) ;  that  there  is  always  present  plenty  of  room  for  the  head 
to  pass  directly  (Kiineke).  These  objections  resolve  themselves 
into  the  same  thing.  We  have  seen  amply  adequate  mechanism 
in  the  form  of  the  parturient  canal,  in  the  jutting  promontory, 
in  the  narrow  conjugate  diameter  of  the  brim,  in  the  expanding 
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cavity  of  the  pelvis  below  the  promcntory,  in  the  shape  of  the 
head,  and  in  the  action  of  the  uterine  planes.  "SVe  have  seen 
that  the  head  is  widest  in  its  biparietal  diameter,  and  that  a 
clear  gain  is  obtained  by  substituting  the  oblique  subparieto- 
superpai-ietal  diameter  (G-alabin). 

5.  Leishman  urges  against  Xaegele  his  statement  that  '  the 
higher  the  head  is,  the  more  oblique  is  its  direction,  for  -which 
reason  the  ear  can  generally  be  felt  behind  the  pubes  without 
difficulty,  which  could  not  be  the  case  if  the  head  had  a  straight 
direction.'  We  might  grant  that  the  obliquity  is  not  greater 
in  proportion  to  the  height  of  the  head,  still  it  would  not  follow 
that  the  head  is  not  oblique  at  the  brim. 

6.  The  situation  of  the  caput  succedaneum  as  seen  after 
birth,  invoked  by  Xaegele,  is  objected  to  because  this  swelling 
vaiies  according  to  the  stage  of  labour,  so  that  what  is  produced 
at  the  end  of  labom-  may  be  mistaken  as  the  product  of  causes 
acting  at  the  commencement.  There  is  some  force  in  this 
argument ;  but  still  it  is  not  contended  that  the  caput  suc- 
cedaneum, as  usually  observed,  is  inconsistent  with  Naegele's 
theory  ;  and  having  ourselves  made  careful  observations  ad  hoc, 
both  in  propitious  and  in  difficult  labours,  effected  mainly  by 
the  forceps,  we  can  affii'm  that  the  head  seized  near  or  on  the 
brim  has  been  brought  through  the  pelvis,  preserving  the  caput 
succedaneum  as  it  originally  fonned  over  the  right  tuber  and 
posterior  angle  of  the  parietal,  no  complicating  change  sub- 
sequently occurring. 

It  might  be  supposed  that  this  question  might  be  settled  by 
the  simple  process  of  observation  of  a  labour  in  progress.  But 
whether  it  be  under  the  influence  of  preconceived  theory,  or  of 
the  inherent  difficulty  of  accurate  determination  of  the  relative 
positions  of  the  parts,  observers  have  come  to  conflicting  con- 
clusions. We  therefore  do  not  rest  the  case  upon  our  own 
clinical  experience,  conducted  through  many  yi\ars  under  ex- 
ceptional advantages  and,  we  hope,  with  adequate  skill  and 
candour.  No  one  can  hope  to  excel  Naegele  himself  as  an 
observer.  We  therefore  appeal  to  the  study  of  the  mechanical 
factors  for  the  solution  of  this  fundamental  problem  in  labour. 

We  may  now  sum  up  the  case. 

1.  Naegele's  obliquity  is  a  real,  and  probably  nearly  constant, 
phenomenon  in  natural  labour. 
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2.  It  is  a  necessary  result  of  the  combined  action  and 
relations  of  the  factors  working  in  the  mechanism  of  labour, 
namely,  the  lumbo-sacral  curve ;  the  adaptation  of  uterus  and 
foetus  to  this  curve  through  the  backward  pressure  of  the 
abdominal  walls  ;  the  consequent  throwing  back  of  the  fundus, 
and  therefore  of  the  axis  of  the  uterus  behind  the  axis  of  the 
brim  of  the  pelvis ;  the  jutting  of  the  promontory  forwards 
contracting  the  conjugate  diameter  below  that  of  the  biparietal 
diameter  of  the  fa?tal  head ;  the  consequent  facility  gained  for 
the  head  to  enter  the  brim  by  the  substitution  of  a  lesser  or 
oblique  diameter ;  the  expansion  of  the  pelvis  below  the  pro- 
montory to  a  nearly  cii-cular  form,  compelling  the  head  in 
obedience  to  the  law  of  accommodation  to  adapt  itself  to  the 
space  under  the  promontory  guided  by  the  anterior  uterine  plane. 

3.  As  E.  Eigby  expresses  it  :  'the  head  enters,  passes 
through,  and  emerges  from  the  pelvis  obliquely  ;  and  this  is 
the  case  not  only  as  to  its  transverse  diameter,  but  also  as  to 
the  axis  of  its  brim,  the  side  of  the  head  being  always  lowest  or 
deepest  in  the  pelvis.  This  shows  the  beautiful  mechanism  of 
the  process,  for,  on  account  of  its  oblique  position,  there  is  no 
moment  dming  the  whole  labour  at  which  the  greatest  breadth 
(still  less  length)  of  the  head  is  occupying  any  of  the  pelvic 
diameters.' 

Xaegele  examines  the  cases  of  other  presentations  of  the 
head  and  of  the  breech,  and  shows  that  all  are  subject  to  the 
same  law. 

Note.— The  student  is  recommended  to  follow  the  description  of  the 
positions  of  the  presenting  part,  and  to  track  them  through  the  pelvis,  by 
help  of  a  fcetal  skull  and  woman's  pelvis.  It  is  better  still  to  do  this  by  using 
a  whole  fcetus.  If  he  has  access  to  Badin  and  Pinard's  phantom,  the  imitation 
of  Nature  is  almost  perfect.  Failing  these,  the  description  may  be  very  fairly 
realised,  by  cutting  a  hole  in  a  card  of  the  shape  of  the  pelvic  brim,  and  using 
with  it  an  artist's  jointed  lay  figure.  It  is  important  to  use  a  foetus  or  a 
whole  figure,  since  much  confusion  and  error  arise  from  using  only  a  part  of 
the  foetus — its  skull. 

Presentation  of  Cephalic  Extremity. 

The  Head. — There  are  four  principal  positions  of  the 
head-presentation. 

Of  these,  two  are  occipito-anterior  and  two  occipito- 
posterior. 
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1.  The  rigid  occipito-anterior,  usually  called  the  first 
position,  as  being  the  most  frequent.  The  forehead  is  directed 
to  the  right  sacro-iliac  joint,  or  at  any  rate  to  a  point  be- 
hind the  right  end  of  the  transverse  diameter.  The  symbol  is 
K.O.A.P. 

2.  The  left  occip)ito-anterior,  or  second  position.  The 
forehead  is  du-ected  to  the  left  sacro-iliac  joint,  or  at  any  rate 
to  a  point  behind  the  left  end  of  the  transverse  diameter.  Its 
symbol  is  L.O.A.P. 

3.  Right  occipjito-posterior  position,  or  tldrd  position. 
The  posterior  fontanelle  is  dii'ected  to  the  right  sacro-iliac 
joint.     Its  synibol  is  K.O.P.P. 

4.  Left  occipjito-pjosterior  pjosition,  or  fourth.  The  pos- 
terior fontanelle  is  directed  to  the  left  sacro-iliac  joint.  Symbol, 
L.O.P.P. 

5  and  6.  The  head  may  p>resent  in  the  transverse  diameter. 
The  occiput  may  be  directed  to  the  right  or  to  the  left.  Thus 
we  may  have  a  right  and  a  left  occipito-lateral  position.  Prac- 
tically these  positions  rarely  last  beyond  the  first  stage  of 
labour.  When  the  head  descends  into  the  pehdc  cavity,  the 
occiput  almost  invariably  turns  forwards  or  backwards. 

The  simplest  formula  for  enumerating  the  head-positions  is 
to  carry  the  occiput  round  the  circumference  of  the  brim  from 
right  to  left,  beginning  with  the  left  occipito-anterior  position. 
This  then,  occiput  to  left  foramen  ovale,  being  by  far  the  most 
frequent,  may  be  taken  as  the  type,  and  is  Xo.  1.  Taking  the 
occiput  over  to  the  right,  we  get  Xo.  2.  Thus  we  have  the 
two  occipito-anterior  positions. 

Continuing  the  circuit,  the  occiput  is  carried  to  the  right 
sacro-iliac  joint ;  this  is,  No.  3.  Still  continuing  the  circuit  we 
carry  the  occiput  to  the  left  sacro-iliac  joint  ;  this  is  Xo.  4. 
Thus  we  have  the  two  occipito-posterior  positions. 

This  order  differs  from  those  sometimes  adopted.  But  we 
describe  it  as  the  most  simple  and  the  easiest  to  remember  : 
1  and  2  are  occipito-anterior;  3  and  4  are  occipito-posterior. 
This  order  is  further  in  accordance  with  natural  affinity.  Thus 
the  third  position  tends  to  resolve  itself  into  its  nearest  anterior 
position,  that  is  the  second  ;  and  the  fourth  in  like  manner 
tends  to  resolve  itself  into  its  nearest  anterior  position,  the  first. 
In    either  case,    the  occiput  tends  to   come  forward,  that  is, 
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the  occipito-posterioi-  positions  tend  to  be  converted  into 
occipito-anterior  po.sitions.  The  first  and  fourth  positions  belong 
to  the  left  side  of  the  pelvis.  The  second  and  third  positions 
belong  to  the  right  side  of  the  pelvis. 

The  Face. 

The  presenting  face  is  recognised  by  the  feel  of  the  nose, 
lips,  jaws,  chin.  It  is  generally  high  up  at  the  beginning  of 
labour,  not  so  easy  to  reach  as  the  vertex. 

There  are  two  mento-posterior  positions  and  two  mento- 
anterior, corresponding  to  the  positions  of  the  vertex. 

The  face-presentations  may  be  tabulated  as  follow  : — 

1.  The  chin   is    directed   to  the   right    sacro-iliac  joint  = 

symbol,  K.M.P.P. 

2.  „  „  „  left  sacro-iliac  joint  = 

symbol,  L.M.P.P. 

3.  „  „  „  right  cotyloid  cavity  = 

symbol,  K.M.A.P. 

4.  „  „  „  left    cotyloid    cavity  = 

symbol,  L.M.A.P. 

If  we  examine  the  relations  between  the  vertex-  and  the 
face-presentations,  we  observe  that,  holding  the  skull  in  the 
first  vertex  position,  over  the  brim  of  the  pelvis,  lightly  poised 
between  finger  and  thumb  on  either  parietal  protuberance,  and 
then  letting  the  face  drop,  the  skull  rotates  on  its  transverse 
axis,  we  get  the  first  face,  or  E.M.P.P. 

If  again,  holding  the  skull  in  like  manner  in  the  second  or 
left  occipito-anterior  position,  we  let  the  face  drop,  we  get  the 
second  face,  or  L.M.P.P. 

Again,  holding  the  skull  in  the  third,  or  R.O.P.P.,  and 
letting  the  face  drop,  we  get  the  third  face,  or  K.M.A.P. 

And,  holding  the  skull  in  the  fourth,  or  L.O.P.P.,  and  let- 
ting the  face  drop,  we  get  the  fourth,  or  R.M.A..P. 

Tabulated,  the  relations  are  seen  as  follows : — 

Yertex,  Face. 

1.  R.O.A.P.  gives  rise  to  1.  Pt.M.P.P. 

2.  L.O.A.P.  „           2.  L.M.P.P. 

3.  E.O.P.P.  „           3.  K.M.A.P. 

4.  L.O.P.P.  „           4.  L.M.A.P. 


154  LABOUE.  CHAP.  IV. 

Nor  is  this  an  arbitrary  construction.  The  conversion  of  a 
vertex-presentation  into  a  face-  is  what  really  occurs.  Originally 
postulating  a  well-formed  foetus,  the  presentation  is  very  rarely 
indeed  facial.  Face-presentation  is  produced  by  the  com- 
parative arrest  of  the  occiput  against  the  lower  segment  of  the 
uterus  and  the  brim  of  the  jjelvis.  The  broader  expanse  of 
the  occiput  presents  greater  resistance ;  the  driving-force  con- 
tinuing is  propagated  along  the  foetal  spine,  and  the  less  re- 
sisting arm  of  the  head-lever,  the  face,  descends,  the  skull 
rotating  on  its  transverse  axis. 

This  happens  when  there  is  such  obliquity  of  the  uterus 
that  the  skull  cannot  present  fairly  in  the  centre  of  the  pelvic 
brim.  It  may  also  happen  where  an  inclined  plane  is  formed 
on  one  side  of  the  lower  segment  of  the  uterus  by  the  placenta 
being  attached  to  it.  This  will  throw  the  skull  obliquely 
over  the  brim. 

Presentations  of  the  Pelvic  Extremity. 
The  Breech. 

Theoretically  we  may  trace  four  positions  of  the  breech,  as 
we  have  done  of  the  skull  and  face.  We  may  even  evolve  the 
four  breech-positions  out  of  the  four  typical  head-positions  by 
a  method  similar  to  that  by  which  we  have  evolved  the  four 
face-positions.  The  law  of  adaptation  of  the  contained  and 
containing  parts  rules  the  mechanism  of  breech-first  labours  as 
it  does  that  of  head-first  labours. 

Breech-presentation  is  evolved  out  of  head-presentation  in 
the  following  manner  : — Suppose  the  presentation  be,  primarily, 
the  first  vertex.  The  head,  instead  of  entering  the  pelvis,  slides 
off  to  the  left  ilium.  The  breech — the  other  end — of  the  foetal 
ovoid  or  lever  descends  in  the  opposite  direction.  The  oliild 
continuing  to  rotate  on  its  transverse  axis,  tlie  head  and  breech 
at  last  change  places,  the  head  occupying  the  fundus  of  the 
uterus,  the  breech  the  inferior  segment  of  the  uterus,  and  pre- 
senting over  the  pelvic  brim.  This  revolution  is  favoured  by 
the  frequent  inclination  of  the  fuiuhTs  of  the  uterus  to  the  right. 

It  will  be  remembered  that,  in  the  case  of  the  breech,  the 
representative  of  the  longest  dianveter  of  the  head  is  tlie  trans- 
verse, or  bi-trochanteric  diameter.     This  diameter  then  takes 
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up  its  position  in  an  oblique  diameter  of  the  mother's  pelvis. 
Following  out  the  revolution  described,  the  breech  will  come 
into  the  opposite  oblique  diameter  to  that  which  had  been 
occupied  by  the  skull — that  is,  it  will  be  in  the  left  oblique 
diameter,  the  abdomen  looking  forwards.  Each  head-position 
has  its  analogous  breech-position.  Thus  the  second  head  is 
converted  into  the  right  sacro-cotyloid  of  the  breech  abdomino- 
anterior ;  the  third  head-position  has  its  analogue  in  the  left 
sacro-cotyloid    of  the   breech  dorso-anterior ;   and  the   fomih 


Fig.  19. — Dorso-anterior  presentation  of  the  Breech. 

head-position  has  its  analogue  in  the  right  sacro-cotyloid 
breech  dorso-anterior. 

These  evolutions  have  actually  been  observed  in  the  living 
subject,  and  they  can  be  produced  by  manipulation. 

We  thus  find  that  there  are  two  abdomino-anterior  positions 
of  the  breech,  and  two  dorso-anterior.  The  two  first  are  evolved 
from  the  two  occipito-anterior  positions ;  the  two  latter  from 
the  occipito-posterior  positions;  so  that  there  is  a  change  of 
front  of  the  foetus. 

In  practice  it  is  enough  to  distinguish  two  breech-positions 
— namely,  dorso-anterior  and  abdomino-anterior  positions, 
without  further  differentiation. 

The  normal  attitude  of  the  foetus,  in  which  the  thighs  are 
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flexed  upon  the  belly,  and  the  legs  flexed  upon  the  thighs,  is 
commonly  present  in  breech-presentation. 

Knee-presentation  is  simply  a  variety  of  the  breech.  The 
positions  are  the  same.  They  are  produced  by  dropping  the 
knees.  By  a  further  dropping  of  the  legs  we  get  corresponding 
footling  positions.  The  relations  of  the  breech  and  trunk  to 
the  pelvis  remain  the  same. 

Another  variety  is  that  in  which  the  thighs  are  flexed  upon 
the  belly  and  the  legs  extended,  so  that  the  feet  rest  upon  the 
shoulders. 

The  Trunk.  Arm-  or  Shoulder-Presentations. 
If  we  follow  the  same  process  as  that  described  for  the  pro- 
duction of  breech-presentations  and  positions  in  the  case  of  the 
trunk,  we  shall  find  that  the  first  E.O.A.P.  is  converted  into  the 
left  shoulder  abdomino-anterior  position,  the  L.O.A.P.  becomes 
the  right  shoulder  abdomino-anterior  position,  the  E.O.P.P. 
becomes  the  left  shoulder  dorso-anterior  position,  and  the 
L.O.P.P.  becomes  the  right  shoulder  dorso-anterior  position. 
Thus  we  find  two  dorso-anterior  and  two  abdomino-anterior 
positions  of  the  body,  the  shoulder  being  usually  the  presenting 
part.  The  dorsum  being  forward,  the  head  may  lie  in  the  right 
or  in  the  left  iliac  fossa,  and  so  when  the  abdomen  is  forward 
the  head  may  be  to  the  right  or  to  the  left.  In  practice  it  is 
important  to  distinguish  these  four  positions.  The  scientific 
performance  of  version  depends  upon  making  this  distinction. 

Table  of  Presentations  and  Positions,  showing  theik  Evolutions 
AND  Mutual  Relations. 


No.  of 
position 

Heart  or 
skull 

Face 

Pelvic  exti- 
lircccli 

ciiiity 
Knees 

Slionlilev 

1. 

E.O.A.R 

E.M.P.P. 

L.A.A.P. 

as  breech 

L.D.A.P. 

2. 

L.O.A.P. 

L.M.P.P. 

E.A.A.P. 

)> 

E.D.A.P. 

3. 

E.O.P.P. 

E.M.A.P. 

L.D.A.P. 

>> 

E.A.A.P. 

4. 

L.O.P.P. 

L.M.A.P. 

E.D.A.P. 

>> 

L.A.A.P. 

This  table  exhibits  the  correlative  positions  of  the  different 
presentations,  or  tlio  evolution  oftlie  face-,  breech-,  and  shoulder- 
positions  from  the  head-positions.  It  will  be  seen  that  tlie 
relations  of  the  breech  and  shoulder  to  the  head  are  the  same. 
The  abdomen  in  each  case  is  substituted  for  the  occiput.' 

'  The  nomcnchiture  or  order  of  the  positions  above  set  out  differe  from  that 
adopted  by  other  authors.     The  essential  thing  to  remember,  however,  is  not 


<'HAP,  IV.  DIAGNOSIS   OF  POSITIONS.  157 

Complicated  presentations  are  : 

1 .  Preseiitalioiis  or  piolapsus  of  the  umbilical  cord. 

2.  „  of  the  placenta. 

3.  „  of  uterine  tumour  or  polypus. 

Diagnosis  of  the  Attitude  of  the  F<£tus,  and  of  the 
Presentations  and  Positions. 

When  the  uterine  walls  are  gently  pressed  by  the  flat  hands, 
we  soon  perceive  that  the  uterine  globe  offers  different  resistance 
in  several  points.  Wherever  the  liquor  amnii  is  accumulated, 
the  uterine  wall  yields  softly,  the  fingers  feeling  little  resistance. 
The  same  is  nearly  the  case  at  the  seat  of  the  placenta.  When, 
on  the  contrary,  the  hand  meets  a  solid  part,  this,  in  normal 
gestation,  certainly  indicates  a  foetal  region.  From  the  fifth 
month,  in  the  great  majority  of  cases,  not  only  do  we  recognise 
that  a  foetal  part  is  under  touch,  but  with  a  little  practice  w-e 
distinguish  the  several  parts. 

The  foetus  is  always  rolled  up  on  its  anterior  aspect.  The 
head  is  known  by  its  forming  a  mass  nearly  spherical,  regular, 
large,  and  very  resisting.  These  characters  are  marked.  The 
breech  presents  a  voluminous  rounded  mass  which  might  impose 
for  the  head,  but  it  is  never  so  spherical  or  hard.  Moreover, 
at  the  side  of  the  breech  we  nearly  always  feel  the  pelvic  limbs, 
or  one  of  them.  When  in  doubt,  a  comparative  examination 
of  the  two  ends  of  the  foetal  ovoid  will  clear  up  the  difficulty. 
And  cephalic  ballottement  gives  an  additional  means  of  dis- 
tinguishing head  from  breech ;  this  manoeuvre  will  be  described 
further  on.  Between  the  head  and  breech  we  find  the  back. 
This  is  sometimes  applied  directly  against  the  uterine  wall, 
sometimes  separated  from  it  by  a  thin  stratum  of  water  which 
is  easily  displaced  by  the  hand.  It  presents  a  large  surface, 
less  hard  than  the  head,  nearly  flat  from  side  to  side,  convex 
in  its  length.  In  easy  cases  the  abdominal  walls  are  very  thin, 
and  the  vertebral  column  can  be  traced  by  almost  counting  its 
spinous  processes.  When  the  characters  presented  by  the  back 
are  obscure,  we  carry  the  hand  over  to  the  opposite  side  of  the 
abdomen,  where  we  ought  to  find  a  layer  of  liquor  amnii,  and 

the  name  or  number  of  a  position,  but  the  relations  of  each  position  to  the 
pelvis.  Our  scheme  may  be  called  a  natural  one,  inasmuch  as  all  the  face-, 
breech-  and  shoulder-positions  are  shown  to  flow  from  the  head-positions. 
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in  the  midst  of  it  we  shall  make  out  the  prominences  formed 
by  the  thoracic  and  pelvic  members  ;  and  thus  we  acquire  the 
conviction  that  it  is  the  back  which  we  have  felt  on  the  other 
side.  Sometimes  the  back  is  directed  obliquely  backwards  and 
to  the  right,  or  backwards  and  to  the  left ;  then  we  can  only 
explore  its  side  and  the  thorax,  which  obscures  a  little  the 
diagnosis.  ^\'hen  the  back  is  turned  almost  directly  backwards, 
it  escapes  palpation,  but  then  the  thoracic  and  pelvic  limbs  are 


Fif;.  20. — Diagmisis  of  Breech-presentation.     (After  Piiiard.) 

felt  in  front,  and  we  know  the  back  is  behind.  Tliese  limbs 
correspond  to  the  anterior  surface  of  tlu'  child,  and  indicate  its 
position  ;  they  are  easily  recognised  by  their  smallness  and 
mobility. 

Diagnosis  of  tJie  presentation  of  the  vertex.  The  hand^^ 
are  applied  on  either  side  of  the  liypdgastrium,  the  iingcr-lips 
directed  to  the  groins.  Then  we  depress  tlie  alidoniinal  and 
uterine  walls,  pressing  more  strongly  \vi(1i  tlio  finger-ends  llian 
with  the  palms,  and  most  frequently  ihc  head  willbr  made  out 
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by  its  distinctive  diameter.  It  is  seized  between  the  two 
hands.  In  primiparoe  it  will  be  remembered  that  the  head 
often  dips  entirely  in  the  pelvic  cavity,  and  that  it  thus  evades 
superficial  exploration  of  the  hypogastric  region.  In  these 
cases,  we  must  press  the  finger-ends  above  the  horizontal 
branches  of  the  pubes,  push  back  deeply  the  abdominal  walls 
into  the  true  pelvis,  proceeding  from  above  doivmvards  and 
from  before  backiuards,  and  we  soon  feel  a  resisting  body,  the 
foetal  head  filling  the  cavity.  This  done,  we  check  the  result 
by  examining  above  for  the  breech,  and  the  sides  for  the  back. 

Diagnosis  of  presentations  of  the  face.  When  we  have 
discovered  a  head-presentation,  how  can  we  tell  if  it  be  flexed 
or  extended,  whether,  in  short,  it  be  a  vertex-  or  a  face-presenta- 
tion ?  When  the  vertex  presents,  one  feels  a  slight  depression 
between  the  back  and  the  head  at  the  nucha ;  when,  on  the 
contrary,  the  face  presents,  the  occiput  is  thrown  back  upon 
the  back,  so  that  between  these  two  parts  there  exists  a  con- 
siderable depression,  easily  appreciable  to  touch,  and  forming  a 
large  sinus  quite  characteristic.  When  the  face  presents,  the 
cephalic  tumom*,  says  Pinard,  seems  to  occupy  only  one  side, 
or  rather  one  half  of  the  pelvis ;  very  accessible  on  the 
side  where  the  occiput  is,  it  seems  wanting  on  the  other 
side. 

Diagnosis  of  the  presentations  of  the  breech.  In  these 
presentations  the  pelvic  cavity  is  almost  always  empty,  and 
the  foetal  part  which  is  lowest  occupies  the  false  pelvis,  resting 
on  the  brim.  Often  it  is  inclined  towards  one  of  the  iliac 
fossae,  which  it  fills.  This  foetal  part  is  bulky,  but  less  spherical, 
less  regular  than  the  head.  The  head  also  gives  out  the 
ballottement  more  freely.  Sometimes  the  head  is  so  highly 
placed,  that  it  is  hidden  under  the  xyphoid  cartilage.  The 
dorsal  and  abdominal  aspects  of  the  foetus  present  the  characters 
already  described.  But  again,  we  must  not  neglect  compara- 
tive observations  of  other  parts. 

Diagnosis  of  the  trunk.  In  this  presentation  the  flanks 
are  occupied,  one  by  the  head,  the  other  by  the  breech,  and  by 
palpation  we  recognise  these  parts  by  the  characters  described. 
The  back  is  easily  made  out  when  directed  forward ;  it  cannot 
be  felt  when  directed  backward,  but  then  the  limbs  are  felt. 
The   outline  of  the  uterus  also  is   altered ;    its    long  axis '  is 
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directed  horizontally  or  obliquely,  instead  of  perpendicularly  to 
the  peh'ic  brim. 

Diagnosis  of  the  positions  by  palpation.^  In  making  out 
the  presentations  we  can  hardly  fail  to  make  out  the  positions. 
The   back   and   the   vertebral   column   of  course   declare   the 


Fig.  21.— Showing 


Diagnosis  of  Shoulder-presentation  Ly  Palpation. 
Pinard.) 


(After 


direction  taken  by  the  occiput  and  the  sacrum.  In  presenta- 
tions of  the  face,  it  will  be  remembered  that  the  chin  looks 
to  the  right  when  the  back  is  turned  to  the  left  side,  and  vice 
versa. 


The  Mechanism  of  Labour  in  head-first  presentations. 

"NVe  have  seen  in  preceding  sections  that  labour — if  by  this 
term  is  meant  the  passage  of  the  child  towards  delivery — pro- 
perly begins  before  the  presenting  part  enters  the  pelvic  brim. 

'  The  application  of  palpation  to  diagnosis  and  tho  rectification  of  un- 
favourable positions  is  worked  out  with  great  clearness  by  Dr.  Munde  (see  his 
work,  T/ic  Diagnosis  and  Treatment  of  Obstetric  Cases  by  Kxtrrnal  Abdominal 
Examination  and  Manipulation,  1880). 
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There  is  a  supra-pelvic  stage.  This  has  been  sufficiently 
described  in  the  section  on  Naegele's  obliquity.  It  is  enough 
to  recal  the  fact  that  the  presentation  and  position  are  greatly 
determined  in  this  supra-pelvic  stage  by  the  lumbo-sacral 
curve  and  the  posterior  incline  of  the  uterus. 

Bearing  this  in  mind,  we  may  now  take  up  the  description 
of  the  mechanism  of  active  labour  at  the  point  where  it  is 
usually  begun,  namely,  on  the  brim  of  the  pelvis. 

Head-first  labour  is  typical  of  labour  generally. 

A.  In  the  Jirst  position.  The  occiput  is  directed  to  the 
left  foramen  ovale  or  cotyloid  cavity — that  is,  in  Solayres' 
obliquity  ;  the  head  in  its  long  diameter  lies  in  an  oblique 
diameter  of  the  pelvis. 

Six  stages  may  be  noted  in  the  process  ending  in  the 
extrusion  of  the  child's  body. 

1.  On  the  brim,  or  just  dipping  into  the  brim,  the  head  is 
slightly  flexed,  chin  upon  chest,  that  is,  in  Ecederer's  obliquity, 
head  flexed  upon  its  own  body.  This  flexion  or  obliquity  in 
normal  conditions  is  at  first  very  slight.  At  the  same  moment, 
the  head  is  observed  slightly  inclined  upon  itself  sideways — that 
is,  in  Naegele's  obliquity — the  child's  ear  which  is  in  relation 
to  the  sacral  promontory  being  nearer  to  its  corresponding 
shoulder  than  is  the  case  on  the  opposite  or  pubic  side. 

2.  Engagement  of  the  head  in  the  pelvis  and  descent  in 
the  cavity. 

3.  Eotation  of  the  head  on  its  vertical  axis  during  its 
progress. 

4.  Emergence  of  the  head  from  the  outlet,  its  disengage- 
ment and  extension. 

5.  Eotation  of  the  shoulders  in  the  pelvis  bringing  restitu- 
tion of  the  head. 

6.  Expulsion  of  the  trunk. 

We  will  now  follow  these  movements  : — First  stage.  When 
labour  begins  the  attitude  of  the  foetus  is  as  depicted  (fig.  22, 
p.  162). 

The  occiput  is  directed  to  the  left  ilium  or  foramen  ovale. 
The  long  axis  of  the  child  generally  coincides  with  the  axis  of 
the  uterine  cavity.  Driving-force  applied  from  the  fundus  of 
the  uterus  upon  the  breech  is  propagated  along  the  child's 
spine  and  trunk  to  the  neck    and  head.     The  head   already 
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somewhat  flexed  upon  the  chin,  and  the  anterior  part  of  the 
lower  segment  of  the  uterus  offering  less  resistance  than  the 
posterior,  the  frontal  or  longer  arm  of  the  head-lever  either 
remains  stationary  or  rises  relatively,  whilst  the  occipital  or 
short  arm  is  thrust  down  into  the  pelvic  brim.  Thus  we  have 
the  Jirst  stage,  flexion.  This  is  the  beginning  of  the  second 
stage,  or  engagement  of  head  in  pelvis.  Two  forces  concur  in 
directing  the  head  in  its  descent.  One  is  the  inclined  plane 
formed  by  the  anterior  wall  of  the  lower  segment  of  the  uterus 
which  directs  the  head  backwards  towards  the  pehdc  floor,  the 
other  is  the  expanding  cavity  of  the  sacrum  under  the  pro- 


I'^iG.  -22.— Presentation  of  Vertex  in  Kight  Oblique  Diameter.     1st  sta^'e.  Flexion,  and 
Commencement  of  2nd  stage  or  Engagement  in  Pelvis.     1st  pojition.    (Pinard.) 


montory  offering  least  resistance.  Hence  the  head  descends 
nearl}'  to  the  pelvic  floor  with  Naegele's  obliquity  rather  in- 
creasing as  the  head  revolves  a  little  on  its  long  axis  to  find 
accommodation  where  there  is  most  space.  At  this  stage  the 
examining  finger,  passed  centrally  in  the  axis  of  the  pelvis, 
impinges  u[»on  the  right  parietal  protuberance,  generally,  in 
primipara?  almost  constantly,  capped  by  the  lower  segment — 
i'smdl's  segment — of  the  uterus.  To  reach  the  os  uteri  and  to 
touch  the  head  directly,  the  finger  must  ]);iss  fiiHlior  back  or 
liighcr  up  nearer  to  the  promontory. 
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Flexion  and  engagement  of  the  head  in  the  pelvis  some- 
times take  place  simultaneously ;  and  in  the  case  of  primiparae 
commonly  before  active  labour  sets  in. 

Third  stage.  Movement  of  rotation.  During  the  descent 
of  the  head  into  the  pelvis,  the  finger  applied  to  the  presenting 
part,  takes  note  of  a  curious  screw-like  or  spiral  movement. 
Under  the  down-driving  pressm-e,  the  occiput  seems  to  come 
down  and  a  little  forward  ;  when  the  uterus  relaxes,  a  movement 
of  restitution,  or  of  rising  and  turning  a  little  backwards,  occurs. 
This  is  repeated  until  at  last  the  presenting  part  gets  under 
the  pubic  arch.  Naegele  contended  that  the  part  which  first 
emerges  under  the  pubic  arch  is  not  strictly  the  occiput.  It 
certainly  is  not  the  central  part  of  the  occiput,  but  the  upper 
and  posterior  angle  of  the  parietal  bone,  and  the  adjacent  part 
of  the  occipital — that  is,  the  head  does  not  emerge  strictly  with 
its  long  axis  coincident  with  the  external  conjugate,  but  ob- 
liquely. It  preserves,  in  short,  a  certain  measure  of  the  original 
obliquity — Solayres'  obliquity — with  which  it  ^^resented  at  the 
brim  {see  fig.  1,  p.  23). 

At  what  moment  does  the  rotation-movement  take  place  ? 
We  think  this  is  not  constant.  In  primiparae  the  head  may,  as 
we  have  seen,  get  to  the  pelvic  floor  almost  before  active  labour 
begins.  In  this  case  there  is  little  or  no  rotation  until  the  labour 
sets  in.  Under  the  driving-force  the  head  is  then  compelled 
to  adapt  itself  to  the  form  of  the  parturient  canal,  esjDecially 
of  the  pelvis,  and  so  the  occiput  comes  forward.  Up  to  this 
time  the  head  may  have  undergone  little  or  no  moulding  ;  the 
liquor  amnii  being  still  present,  protects  it.  But  the  membranes 
bursting,  the  driving-force  becomes  more  efficient,  and  as  the 
head  is  compelled  to  advance,  it  bores  its  w^ay,  finding  the  route 
which  affords  the  most  room,  adapting  itself  partly  by  moulding, 
and  partly  guided  by  the  shape  of  the  pelvic  canal.  The  trans- 
verse diameter  of  the  outlet  and  of  near  the  outlet  narrows,  whilst 
the  oblique  and  conjugate  diameters  expand,  and  thus  the  head- 
ovoid  turns  its  longer  diameters  in  these  longer  pelvic  diameters 
— that  is,  the  occiput  comes  forwards,  whilst  the  forehead  and 
face  turn  more  to  the  sacral  hollow.  Tyler  Smith,  as  we 
have  seen,  insisted  that  the  sciatic  spine  was  a  main  factor 
in  directing  the  occiput  forward.     Tarnier  explains   that  the 
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rotation  is  determined  by  the  unequal  lengtli  of  the  two  arms 
of  the  head-lever. 

Fourth  stage.  Extension,  deflexion,  or  disengagement. 
It  is  during  this  movement  that  the  greatest  amount  of 
elongation  by  moulding  takes  place.  The  liquor  amnii  has 
commonly  been  discharged,  and  the  plastic  head  having  to 
traverse  a  tight  musculo-tendinous  ring,  is  exposed  to  the 
greatest  amount  of  pressure.  As  the  head  engages  in  the 
outlet,  the  trunk  engages  in  the  pelvic  cavity.  The  chin  is 
still  pressed  upon  the  chest  when  the  presenting  part  gets  under 
the  pubic  arch,  even  until  the  bregma  appears  at  the  posterior 
commissure  of  the  vulva.  At  this  moment  the  perinseum,  acting 
like  an  elastic  belt,  on  the  one  hand  pushes  the  head  up  towards 
the  pubes,  and  on  the  other  slips  quickly  over  the  face,  which 
it  leaves  bare,  whilst  it  runs  back  towards  the  coccyx.  The 
occiput  now  being  fixed  under  the  pubic  arch,  on-driving  force 
causes  the  anterior  arm  of  the  head-lever  to  descend — that  is,, 
to  revolve  round  the  pubic  arch,  causing  the  occiput  to  rise 
This  is  extension,  and  marks  the  liberation  of  the  head.  It  is 
a  movement  of  rotation  of  the  head  on  its  transverse  axis  {see 
fig.  2,  p.  24). 

At  the  outlet  the  three  obliquities  of  the  head  are  stil> 
observed.  Thus  the  part  that  emerges  first  under  the  pubic 
arch  is  not  the  middle  of  the  occiput,  but  the  posterior  angle 
of  the  right  parietal  bone ;  the  median  point  of  the  occiput  lies 
to  the  left  of  the  vulva,  not  centrally ;  and  there  is  still  some 
degree  of  flexion  of  chin  upon  chest. 

5.  Restitution  or  rotation  of  the  expelled  part  on  its  long 
axis  next  takes  place,  in  accordance  with  a  similar  rotation  of 
the  body  still  in  the  genital  canal.  The  body,  driven  on  by  the 
uterine  contractions,  encounters  different  degrees  of  resistance 
on  its  anterior  and  posterior  surface,  and  in  consequence  it 
rotates  as  it  moves  on.  But  this  rotation  of  the  body  is  not 
complete,  for,  as  Schatz  explains,  the  part  of  the  body  highest 
in  the  uterus  keeps,  in  relation  to  the  part  which  is  lowest,  about 
80°  behind.  There  results  a  torsion  of  the  fruit-cylinder  or 
whole  lengtli  of  the  body,  in  which  even  the  body  of  the  uterus 
shares. 

After  tlie  birth  of  the  head,  the  shoulcU-rs  adjusting  1  hem- 
selves  to  the  long  diameter  of  the  outlet,  just  as  tlie  head  liad 
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done,  the  effect  is  to  turn  the  head,  now  liberated,  round  in  the 
opposite  direction — that  is,  the  child's  back  lieing  directed  to 
the  mother's  left  side,  the  face  will  look  to  the  inside  of  the 
mother's  right  thigh. 

The  delivery  of  tlie  shoulder  is  then  effected  under  the 
continuing  driving-force  ;  and  since  the  trunk  is  flexed  in  corre- 
spondence with  the  axis  of  the  pelvis,  the  force  will  tell  more 
upon  the  hinder  part,  increasing  its  convexity  backwards,  and 
therefore  forcing  the  hinder  shoulder  downwards  ;  the  anterior 
shoulder,  the  right,  gets  under  the  pubic  arcli,  and  is  relatively 
fixed,  just  as  the  occiput  was ;  the  hinder  shoulder  moving  on 
along  the  peringeum  is  treated  in  the  same  manner  as  the  face 
had  been,  and  is  gradually  turned  out  of  the  vulva,  sometimes 
first,  but  generally  following  the  anterior  or  pubic  shoulder. 
The  chest  then  follows  with  its  transverse  diameter  nearly 
corresponding  to  the  conjugate  of  the  pelvic  outlet. 

6.  The  hirth  of  the  breech  follows  under  a  new  rotation  of  the 
long  axis  of  the  body,  which  brings  the  transverse  axis  of  the 
breech  into  the  left  oblique  diameter  of  the  pelvis.  There  is  ' 
rarely  any  difficulty  in  the  transit  of  the  breech.  The  passages 
have  been  fully  distended  by  head  and  trunk.  The  breech  is 
commonly  aided  in  the  delivery  by  the  obstetrist,  who  draws 
lightly  upon  the  shoulders  and  trunk. 

B.  The  right  occipito-anterior  position.  The  description 
of  the  left  occipito-anterior  position  applies  to  this,  it  being 
simply  necessary  to  reverse  the  terms  right  for  left.  It  involves 
no  material  difference  in  the  course  of  the  labour. 

Moulding  of  head  in  head-first  labours ;  occipito-anterior. 
The  changes  effected  in  these  positions  are  as  follows  :  — 

The  following  diameters  are  shortened  :  the  T.T.,  the  S.B., 
and  the  F.M.  In  consequence  the  sub-occipito  bregmatic  cir- 
cumference is  reduced. 

The  following  diameters  are  lengthened :  O.F.  and  O.M. ; 
•and  in  consequence  the  occipito-frontal  circumference  is  in- 
creased. The  bi-mastoid  diameter  is  constant.  Generally,  then, 
the  transverse  diameters  are  shortened,  and  the  longitudinal 
•diameters  are  lengthened. 

Fig.  17,  p.  132,  showing  these  changes  in  a  marked  form, 
should  be  compared  with  fig.  IG  of  the  ideal  head.  F.M.  is 
increased   to    5*25'^  the   O.M.    to    6*50''.      "We  have  seen  it 
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extended  to  7'0",  This  is  an  extreme  case  ;  but  an  elongation 
to  5-30''  or  6-0"  of  the  O.M.  is  by  no  means  rare.  These  measm-e- 
ments  come  near  to  those  commonly  given  as  the  normal. 

The  head  undergoes  a  great  part  of  its  occipital  elongation 
during  the  last  stage — that  is,  when  it  is  emerging  under  the 


_oe 


Fxci.  23. — Braunc's  Frozen  Section  showing  Left  Occipito  anterior  position. 

Head  engaged  in  Pelvis.     '2iid  position. 

oi.  I  )s  internum,    of.  Os  externum.    /■.  Rectum. 

pubic  arch,  and  has  to  be  moulded  between  this  part  and  the 
vulva  and  perina^um  and  coccyx. 

The  occiput  emerges  first;  the  presenting  part,  as  it  parts 
the  vulva,  is  near  the  posterior  fontanelle.  The  effect  of  this 
is  that  the  skull  is  gripped  in  sub-occipital-bregmatic  diameter 
— that  is,  in  the  circumference  of  tliis  diameter.  At  tliis  part 
the  skull  exhibits  marked  plasticity,  so  that  tlie  on-driving  force 
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causes  the  ocoiput  to  point  more,  and  the  occipito-frontal  and 
occipitu-mental  are  increased. 

It  is  curious  to  observe  how,  under  elongation,  the  angle  of 
intersection  of  the  O.F.  and  O.M.  varies.  The  angle  seems  to 
be  a  measure  of  the  elongation.  Thus,  looking  at  fig.  16  of 
normal  head,  the  O.F.  and  O.M.  form  an  angle  of  about  45° ; 
whilst,  looking  at  fig.  17,  we  see  the  two  lines  approaching  co- 
incidence forming  an  angle  of  30°  or  less. 

Adaptations  of  Pelvis  and  Fcetal  Skull  and  their  Obstetric 

Relations. 

Adaj/t(ifio)is  of  sit  M  modijied  hij  moulding  to  siiocessive  jdanea  of  jiclris.     Scale  : 

inches. 
Pelvis. 

BHm.  Skull. 

Conj.      4-25  — 4-50,  corresponds  to       bi-parietal,  3-75  — 4-00 


Transv.  5-00 -5-25, 

ro.F. 

Is.B. 

4-60 -5-00 

Obliq.    5'00, 

4-25 -4-50 

Cavity. 

Conj.      4-75 -5-00, 

P.P. 

3-75 -.3-50 

Transv.  4- 75,                           , 

O.F. 

4-50 -4-75 

Obliq.    4-75 -5-25, 

S.B. 

3-75 -4-00 

Outlet. 

Conj.      4-2.5  — 5-25,               , 

fO.F. 

4-75 -5-25 

Transv,  4-25,                         „                IS.B. 

3-75 

Obliq.     4-25 -4-50, 

P.P. 

3-50 

merging 
into  T.T. 

1  3-25 -3-50 

This  table  is  no  doubt  open  to  criticism.  There  is  no  possi- 
bility of  stating  fixed  or  constant  terms.  Pelves  and  heads  differ 
in  proportion,  in  plasticity,  and  in  other  properties  ;  but,  allowing 
for  variations,  and  something  also  for  theoretical  assumption, 
this  table  conveys  much  useful  information  and  suggestion. 
In  appreciating  it  the  following  points  will  be  borne  in  mind. 
The  correspondence  of  fcetal  and  pelvic  diameters  are  approxi- 
mate only.  The  long  diameters  of  the  head  are  rarely  opposed 
to  the  diameters  of  the  pelvis.  The  head  traverses  somewhat 
axially — that  is,  the  long  axis  of  the  head-ovoid  inclines  to  co- 
incidence with  the  axis  of  the  pelvic  canal.  To  a  less  marked 
degree,  but  still  appreciably,  the  extreme  transverse  diameters 
of  the  head  also  avoid  direct  apposition  to  the  pelvic  diameters. 
The  head  enters,  and  traverses  somewhat   canted  or  slewed. 
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Under  the  helicine  progression  of  the  head  the  relations  undergo 
partial  changes. 

C.  Occipito-'posterior  loositions.  There  is  equally  elonga- 
tion of  the  occiput  ;  but  there  is  greater  depression  or  flattening 
of  the  region  round  the  anterior  fontanelle. 

The  course  of  labour  vjith  occipito-'posterior  pjosition  pre- 
sents features  distinct  from  that  of  labour  with  the  occiput 
anterior. 

There  are  two  occipito-posterior  positions :  E  3,  numbered 
consecutively  from  1  and  2,  the  occipito-anterior.     In  this  the 


Fig.  24. — Presentation  of  Vertex  in  left  Olilique  Diameter,  Oceipito  Anterior. 
2nd  position.     (I'inard.) 

occiput  is  directed  to  the  right  sacro-iliac  synchrondrosis  ;  the 
long  diameter  of  the  head,  therefore,  lies  in  the  right  oblique 
diameter  of  the  pelvis,  and  is  the  reverse  of  the  first  position. 
According  to  our  experience  the  occipito-posterior  positions 
are  more  frequent  when  the  promontory  is  comparatively 
flattened.  Under  this  condition  the  occiput  tends  more  readily 
to  turn  backwards  as  it  descends.  We  have  known  this  position 
recur  in  the  entire  series  of  labours  of  the  same  woman ;  so  that, 
having  occurred  in  a  first  labour,  it  may  be  expected  to  recur  in 
subsequent  labours.     The  general  effect  is  that  the  labour  is 
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rendered  more  tedious  ;  it  more  frequently  calls  for  aid  by 
forceps. 

A  remarkable  phenomenon  is  the  strong  tendency  the 
occipito-posterior  positions  manifest  to  be  converted  into 
occipito-anterior  positions  as  labour  advances.  In  the  case  of 
the  third  position,  now  under  study,  this  tendency  is  so  great 
that  Naegele  affirms  that  it  is  at  an  early  stage  more  frequent 
than  is  the  second  position  ;  and  that  a  large  proportion  of 
apparent  second  positions  began  as  third  positions. 

This  tendency  of  the  occiput  to  come  forwards  is  one  instance 


Fig.  25.— Presentation  of  Yerfex  in  Right  Oblique  Diameter,  Occipito-Posterior. 
.3rd  position.     (Pinard.) 

of  the  general  law  which  tends  to  compel  the  dorsum  of  the  child 
to  turn  forwards.  It  rules  in  breech-  and  shoulder-presentations. 
It  is  a  result  of  that  law  by  which  Eoberc  Barnes  explains  the 
production  of  the  ordinary  position  of  the  foetus  in  utero  before 
labour — namely,  the  more  easy  adaptation  of  the  concave  and 
yielding  anterior  aspect  of  the  body  to  the  resisting  convexity  of 
the  spinal  column.  Thus  we  see  that  when  this  spinal  convexity 
is  slight,  the  occiput  more  easily  glides  backwards. 

It  is  convenient  to  premise  some  general  phenomena  com- 
mon to  both  the    occipito-posterior    positions.       First,  as    we 
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have  seen,  both  tried  to  pass  into  the  nearest  occipito-anterior 
position.  Secondly,  the  original  oeeipito-posterior  position 
may  persist  to  the  end  of  labour. 

We  need  not  dwell  upon  the  first  case,  since  being  resolved 
into  the  anterior  occipital  positions,  the  history  becomes  that 
of  the  positions  into  which  they  are  resolved.  It  need  only 
be  noted  that  this  conversion  takes  place,  in  many  cases,  when 
the  vault  of  the  cranium  has  reached  the  floor  of  the  pelvis. 
The  factors  which  determine  this  rotation  are  complex.  The 
occiput,  descending,  meets  the  spine  of  the  right  ischium  and 
the  attached  ligaments,  when  instead  of  passing  behind  thi& 
prominence,  it  passes  in  front  of  it,  and,  directed  by  the 
ischiatic  planes,  passes  downwards  and  forwards,  until  it  occu- 
pies the  second  position.  We  believe  an  important  factor  is 
the  action  of  the  psoas-iliacal  muscle  of  the  side  in  relation 
to  the  occiput  ;  this,  bellying  out  under  the  reflex -voluntary 
contraction  of  the  expulsive  stage,  will  push  the  broad  expanse 
of  the  occiput  forward,  and  thrust  it  within  the  range  of  the 
ischiatic  planes. 

Some  experiments  of  Dubois  in  relation  to  this  phenomenon 
are  especially  interesting.  A  woman  died  in  childbed ;  the 
uterus,  of  large  size,  was  opened  down  to  the  cervix,  and  held  in 
a  suitable  position  over  the  pelvic  brim  ;  the  foetus  was  then 
placed  in  the  right  oeeipito-posterior  position.  The  foetus  then, 
pushed  fit'om  above,  readil}'  entered  the  cavity  of  the  pelvis  ; 
much  greater  effort  was  necessary  to  make  the  head  roll  over 
the  perinseum  and  clear  the  vulva ;  but,  in  three  successive 
attempts,  when  the  head  had  traversed  the  internal  genital 
organs,  the  occiput  had  turned  to  the  right  anterior  position, 
the  face  having  turned  to  the  left  and  backwards  ;  that  is,  rota- 
tion had  taken  place  as  in  natural  labour.  Subsequent  experi- 
ments showed  that  when  the  perinioum  and  vulva  had  lost 
their  firmness,  the  rotation  forward  did  not  take  place. 

This  observation  is  in  entire  accordance  with  what  we  have 
described  as  the  action  of  the  pelvic  floor,  or  perineal  valve. 
This  forms  an  inclined  plane,  guiding  the  presenting  part 
under  the  pubic  arch. 

When  the  occiput  retains  its  posterior  position,  it  tends  to 
roll  up  lAnder  the  promontory,  adapting  its  convexity  to  the 
sacral  hollow.     Tliis  involves  a  degree  of  rotation  on  its  trans- 
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verse  axis,  so  that  the  forehead  descends  behind  the  opposite 
foramen  ovale.  This  extension  of  the  head  brings  its  long 
diameters  into  unfavourable  relation  with  the  diameters  of  the 
pelvis.  The  extension  of  the  head,  occiput  turning  up  under 
the  promontory,  is  analogous  to  the  natural  extension  of  the 
occiput  under  the  pubes.  But  in  occipito-posterior  position, 
the  occiput  can  hardly  escape  from  the  pelvis.  It  becomes 
lodged  in  the  hollow  of  the  sacrum  and  on  the  floor  of  the 
pelvis,  and  driving-force  acting  in  greater  degree  upon  the 
anterior  arm  of  the  head-lever  tends  to  increase  the  difficulty. 


Fig.  2G.— Vertex  in  Left  Oblique  Diameter,  Occipito-Postericr.     4th  position. 

(Pinard.) 

After  a  time,  however,  the  three  factors  of  labour  under  mutual 
adaptation  may  effect  delivery,  the  occipito-posterior  position 
being  preserved.  The  driving-force  continues — the  soft  re- 
sisting parts  of  the  parturient  canal  yield ;  the  head  moulds. 
Thus,  gradually,  the  forehead  gets  under  the  pubic  arch,  and  a 
little  more  space  is  gained  for  the  long  diameter  of  the  head; 
the  forehead  then  becoming  more  fixed  serves  as  a  fulcrum  to 
the  rod  represented  by  the  long  diameter  of  the  head  ;  the  occi- 
put then  feels  the  preponderant  force  of  the  driving-power  ;  it 
descends,  distends  the  pelvic  floor  and  peringeum,  and  at  last 
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emerges.  As  soon  as  the  equator  of  the  head,  sometimes  even 
earlier,  has  passed  the  vulva,  flexion  ceases,  extension  begins, 
and  the  nose,  mouth,  and  chin  successively  appear,  the  occiput 
rolls  back  over  the  perinseum.  In  this  process  the  perinaeum 
undergoes  excessive  distension.  Thus  laceration  of  this  structm'e 
is  more  frequent  than  in  occipito-anterior  positions. 

D.  The  fourth  jposition,  we  have  seen,  occupies  the  same 
relation  to  the  first  that  the  third  does  to  the  second.  It 
evinces  the  like  tendency  to  be  converted  into  the  first,  and 
by  a  similar  mechanism. 

Tyler  Smith  observes  that  in  the  first  and  third  positions, 
the  most  common,  the  head  occupies  the  right  oblique  diameter 
of  the  pelvis.  He  submits  that  the  greater  frequency  of  the 
right  oblique  positions  is  due  to  the  occupation  of  the  posterior 
part  of  the  left  oblique  diameter  by  the  rectum.  The  bulging 
of  this  organ  may  be  enough  to  deflect  the  occiput  or  sinciput 
to  the  right. 

We  have  noted  the  spiral  or  screw-like  rotation  of  the  head. 
Tyler  Smith  describes  this  with  his  usual  felicity.  The  pelvis, 
he  says,  represents  a  portion  of  a  female  screw,  admitting  a  male 
screw  (the  foetal  head).  But  the  male  and  female  screws  are 
not  accurately  adjusted  at  all  points.  It  is  only  at  the  points 
where  the  posterior  part  of  the  parietal  bone  or  of  the  occiput 
comes  in  contact  with  the  planes  of  the  ischium  and  pubes 
that  the  thread  of  the  male  screw  bites,  as  it  were,  the  thread 
of  the  female  screw.  It  is  here  that  the  spiral  direction  is 
impressed  upon  the  foetal  cranium.  The  line  of  this  portion  of 
the  spiral  may  be  made  out  by  chalking  the  saheut  point  of 
the  foetal  head,  and  moving  it  through  the  pelvis  in  the  direc- 
tion it  takes  in  parturition. 

The  two  halves  of  the  pelvis  also  represent  portions  of  two 
screws,  the  inclined  planes  of  which  are  arranged  in  opposite 
directions.  Thus,  if  the  head  be  placed  in  the  second  position, 
the  spiral  movement  is  reversed  from  that  which  obtains  in  the 
first  i^osition,  and  the  long  diameter  of  the  fivtal  cranium  moves 
from  the  transverse,  or  left  oblique,  to  the  antero-posterior 
diameter.  In  the  case  of  labour  occurring  in  the  first,  the  right 
shoulder  moves  upon  the  right  portion  of  the  sjjiral  or  screw, 
formed  by  the  right  ischium  and  pelvic  bone,  and  glides  down 
it,  just  as  the  head  does  in  the  second  position.      In  the  second 
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position,  on  the  contrary,  after  the  delivery  of  the  head,  the 
left  shoulder  rotates  upon  the  planes  of  the  screw  or  spiral  of 
the  left  side  of  the  pelvis,  and  passes  out  with  a  movement 
similar  to  that  which  belongs  to  the  head  in  the  first  position. 

Perhaps,  continues  Tyler  Smith,  the  screw  or  spiral  move- 
ment is  seen  still  more  distinctly  in  the  common  terminations 
of  the  third  and  fourth  positions.  Here,  rather  more  than  one- 
fourth  of  a  circle  is  completed  in  the  movement  which  brings 
the  occiput  from  the  right  or  left  sacro-iliac  joint  to  the  right 
or  left  ramus  of  the  pubic  arch. 

Other  positions  of  the  head  are  sometimes  described. 
Thus  we  may  have  a  right  and  a  left  transverse  position,  ac- 
cording as  the  occiput  is  supposed  to  be  directed  to  the  right 
or  left  ilium.  That  these  positions  occur  there  is  no  doubt, 
but  they  are  almost  invariably  transitory,  soon  merging  into 
one  or  other  oblique  position.  It  has  been  said  further  that 
the  head  may  present  with  its  occipito-frontal  diameter  in  the 
conjugate  diameter  of  the  pelvis.  This  position  can  hardly 
occur,  or  be  maintained  in  a  normal  pelvis,  the  head  being  of 
normal  size.  If  the  child  be  premature,  very  small,  or  dead, 
the  head  may  present  in  this  or  in  any  other  way ;  or  it  may 
occur  in  the  kyphotic  pelvis.  But  such  cases  do  not  fall  under 
the  mechanism  of  normal  labour. 


SuTnmary  of  Mechanism  of  Labour  in  Head-presentations. 

Vertex-presenting.  Six  stages:  1.  Flexion;  2.  Engage- 
ment or  descent  in  pelvis ;  3,  Eotation ;  4.  Disengagement  or 
extension ;  5.  Eotation  of  shoulders  with  restitution  of  head  ; 
6.  Expulsion  of  trunk. 

Four  first  stages  apply  to  head,  two  last  to  trunk. 

1.  Flexion,  chin  flexed  upon  chest. 

2.  Descent  of  head  in  pelvis. 

3.  Rotation,  occiput  coming  forward  as  head  descends  near 
floor  of  pelvis. 

4.  Extension,  progression,  and  liberation,  movement  round 
symphysis  pubis  in  Carus's  curve  or  axis  of  pelvis. 

5.  Interior  rotation  of  shoulders  and  trunk,  exterior  rota- 
tion of  head,  restitution. 
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6.  Liberation  of  the  trunk,  progression  of  shoulders  and 
trunk  in  Carus's  curve. 

Under  Pajot'slaw  of  accommodation,  presenting  part  under- 
goes successive  changes  of  shajoe  and  'position,  in  relation  to 
the  pelvic  canal. 

Dilatation  of  cervix  uteri.  'Canalisation'  of  parturient 
passages. 

Stretching  of  floor  of  pelvis.     Dilatation  of  vulva. 

During  2nd,  3rd,  and  4th  stages,  head  undergoes  moulding 
in  adaptation  to  pelvic  and  utero- vaginal  canals. 

There  is  a  definite  position  of  head  for  each  plane  of  the 
pelvis.     The  head  follows  a  screw  movement. 


Mechanism   of  Face-presentations. 

Face-presentations  occupy  a  doubtful  or  intermediate  place 
between  normal  or  propitious,  and  abnormal  or  unpropitious 
labours. 

A  considerable  proportion  terminate  happily  for  mother 
and  child  under  spontaneous  labour.  But  the  labom-  is  com- 
monly tedious,  protracted,  and  not  seldom  calls  for  artificial 
aid,  and  brings  the  child  and  mother  into  danger. 

Let  us  take  in  the  first  place  the  two  mento-posterior 
positions.  Of  these  we  will  first  trace  the  mechanism  observed 
in  the  right  mento-posterior  p)osition,  which  is  the  natural 
outcome  of  the  first  or  right  occipito-anterior  position. 

How  produced.  The  theories  put  forward  are  various  and 
conflicting.  Hecker  submitted  that  it  was  due  to  extreme 
pre-existing  elongation  of  the  head,  the  dolico-cephalic  head. 
This  theory,  we  believe,  rests  upon  defective  observation  and 
erroneous  interpretation  of  facts.  The  shape  of  the  head 
invoked  as  the  cause  of  the  face-presentation  is  in  reality  the 
effect  of  the  labour  in  this  presentation.  Hecker  supposes  that 
the  increased  power  of  the  occipital  arm  of  the  lever  throws  the 
face  down.  From  photographs  and  outline  tracings  of  heads 
born  after  face  and  other  varieties  of  labour,  we  are  in  a  position 
to  demonstrate  Hecker's  error.  It  is  true  that  in  face-labours 
the  head  is  found  elongated ;  but  it  is  easy  to  trace  tliis  altered 
form  to  the  compression  undergone  during  labour.  There  is  no 
evidence  to  show  that  it  exists  before  labour.  1^'ig.  1 ,  j).  28,  sliows 
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the  common  globular  shape  of  the  liead  before  labour.  Fig. 
24,  taken  from  a  photograph  of  an  actual  case,  represents  the 
dolico-cephalic  condition  produced  during  its  compression  in 
its  transit  through  the  pelvis. 

Brow-presentations  may  be  regarded  as  transitional  between 
vertex-  and  face-presentations ;  and  by  analysing  the  mode  in 
which  brow-  and  face-presentations  arise,  we  shall  have  the 
best  indications  for  prevention  and  treatment.  Let  us  consider 
the  head  as  a  lever  of  the  third  order,  the  power  acting  about 
the  middle.  The  fronto-occipital  diameter  or  axis  represents 
the  lever;  the  atlanto-occipital  articulation  is  the  seat  of  the 
power.  Eiding  upon  this  point,  the  head  moves  in  seesaw 
backwards  and  forwards.  A  force  too  little  noticed  in  obstetrics 
is  friction.  If  friction  w^ere  uniform  at  all  points  of  the  circum- 
ference of  the  head,  it  would  be  of  minor  importance,  from  a 
pm-ely  dynamic  point  of  view,  to  regard  it.  But  it  is  rarely  so. 
Friction  at  one  point  of  the  head  may  be  so  much  greater  than 
elsewhere,  that  the  head  at  the  point  of  greatest  resistance  is 
retarded,  whilst  at  the  opposite  point  the  head  will  advance  to 
a  greater  extent.  The  head  then  must  change  its  position  in 
relation  to  the  pelvis.  Let  us  then  take  the  case  where  excess 
of  friction  bears  upon  the  occiput  when  in  relation  with  the 
left  foramen  ovale.  This  point  will  be  relatively  fixed,  whilst 
the  opposite  point  or  forehead,  receiving  the  full  impact  of  the 
force  propagated  through  the  spine  to  the  atlanto-occipital 
hinge,  will  descend — that  is,  the  forehead  will  take  the  place  of 
the  vertex,  and  be  the  presenting  part.  If  this  process  be  con- 
tinued, the  head  rotating  back  more  and  more  upon  its  trans- 
verse axis,  the  face  succeeds  to  the  forehead. 

A  condition  that  singularly  favomrs  this  excess  of  occipital 
friction,  and  consequent  rotation  in  extension,  is  the  lateral 
obliquity  of  the  uterus.  The  want  of  coincidence  between  the 
axis  of  the  uterus  and  child,  and  of  the  axis  of  the  pelvic 
brim,  disturbs  the  equilibrium  of  resistance  and  friction.  Thus 
we  see  that  the  production  of  face-presentations  is  due  to  the 
operation  of  the  same  mechanical  law  as  that  which  produces 
Naegele's  obliquity  of  the  head.  In  both  cases  there  is  angular 
relation  of  the  axis  of  the  uterus  and  foetus  to  the  axis  of  the 
pelvic  brim,  and  therefore  unequal  resistance,  and  therefore 
greater  descent  of  that  part  of  the  head  to  which  the  least 
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resistance  is  opposed — that  is,  there  is  produced  obliquity  of  the 
head,  on  its  occipito-fi'ontal  diameter  in  Naegele's  obliquity, 
on  its  bi-parietal  diameter  in  the  case  of  face-presentation  or 
obliquity. 

This  demonstration  is  further  proved  by  its  application  to 
practice  in  rectifying  the  vicious  position.  If  we  can  transpose 
the  gi'eatest  friction  or  resistance  to  the  forehead,  and  still 
maintain  the  driving-force,  it  is  clear  that  the  occiput  must 
descend,  and  the  normal  condition  may  be  restored.  In 
practice  this  is  actually    done.     When   at  an  early  stage  of 


Fig.  27. — Face-presentation  in  the  First  Po.-ition  at  the  Brim.    Mento-Postorior. 

labour  we  find  the  forehead  presenting,  we  can,  by  applying  tlie 
tips  of  two  fingers  to  the  forehead,  retard  its  descent,  and  the 
occiput  comes  down.  This  effected,  the  rest  will  probably  go 
on  naturally,  because  the  atlanto-occipital  joint  being  some- 
what nearer  the  occipital  than  the  frontal  end  of  the  lever,  the 
shorter  or  occipital  arm  will  keep  lowest.  But  if  there  should 
still  be  excess  of  resistance  at  the  occipital  end,  we  have  only 
to  add  so  much  resistance  to  the  frontal  end  as  will  maintain 
the  lower  in  equilibrium. 

It  is  at  the  same  time  desirable  to  restore  the  due  relations 
between  the  axis  of  the  uterus  aud  the  axis  of  the  pelvis.    This 
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is  best  done  by  placing  the  patient  on  her  back  and  supporting 
the  uterus  in  the  median  line  by  the  hands. 

It  is  also  possible  by  timely  adjustment  and  support  of  the 
uterus  before  the  advent  of  labour  to  correct  the  tendency  to 
malposition  of  the  child  and  thus  to  avert  face-presentation. 

As  in  the  case  of  the  cranial  presentation,  there  are  four 
positions,  and  these  may  be  described  as  conversions  or  acci- 
dental departures  from  the  respective  cranial  positions.  Thus, 
taking  the  first  cranial  position,  in  which  the  occiput  is  directed 
to  the  left  foramen  ovale :  the  occiput,  instead  of  descending 


Fig.  28.— Eotation  forwards  of  the  Chin.     (After  Tyler  Smith.) 

into  the  pelvic  cavity,  hitches  upon  the  edge  of  the  brim,  or 
is  kept  up  from  some  other  cause,  whilst  the  driving-force  con- 
tinuing, the  head  rotates  on  its  transverse  axis,  and  the  forehead 
and  face  successively  come  lowermost.  Thus  is  formed  thej^rs^ 
face-position.  The  second  face-position  is  formed  in  a  precisely 
similar  manner,  the  forehead  coming  to  the  right  foramen  ovale, 
and  the  fronto-mental  line  of  the  face  lying  in  the  second  or  left 
oblique  diameter  of  the  pelvis.  The  third  and  fourth  face- 
positions  may  in  like  manner  be  traced  to  the  third  and  fourth 
cranial  positions.  In  all  the  cases  the  forehead  takes  the  place 
of,  and  represents,  the  occiput. 

VOL.  II.  N 
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Progress  of  face-presentations.  In  the  position  described 
the  head  might  very  well  proceed  through  the  pelvic  cavity  and 
outlet,  following  corresponding  rotations  to  those  observed  in 
cranial  positions,  if  the  head  only  had  to  travel.  Eut  the 
child's  trunk  must  follow  ;  and  it  is  this  which  causes  the  diflS- 
culty,  and  which  compels  a  change.  The  student's  attention 
to  this  point  is  especially  invited,  because  the  too  common  mode 
of  teaching  and  examination  in  the  mechanism  of  labour  in 
this  country  is  to  use  simply  a  pelvis  and  skull ;  and  thus  he 
is  apt  to  neglect  the  part  which  the  body  plays  in  this  case. 


Fio  29.— Passage  of  the  Head  tlironsU  the  External  Parts  in  Face-presentations. 
(After  Tyler  Smitii.) 

The  head  is  beioming  flexed  aud  sweeping  over  the  iieriuoeum. 

Keference  to  fig.  30  will  place  the  difficulty  clearly  before  the 
mind's  eye  and  show  what  it  is  that  has  to  be  overcome  by 
nature  or  by  art. 

We  see, then, that  the  head,  rolled  back  in  extreme  extension, 
is  pressed  down  upon  the  back  between  the  shoulders  (sec  fig.  30). 
Thus  there  is  opposed  to  the  pelvic  diameter  not  alone  the 
fronto-occipital  diameters  of  the  child's  head,  but,  in  addition, 
the  thickness  of  its  chest.  The  sum  of  these  two  exceeds  the 
capacity  of  the  pelvis.  This  is  made  more  evident  by  the  tri- 
anfde  traced  in  the  diagram,     a  v,  is  the  fronto-mcntal  diameter  ; 
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A  c  and  B  c,  the  two  other  sides  of  the  triangle,  represent  the 
reLative  dimensions  of  the  body  whicli  has  to  pass ;  A  thns 
is  the  wedge,  ]'.  c  the  base  of  the  triangle.  The  wedge  cannot 
proceed,  because  the  base  greatly  exceeds  the  available  space. 
Here,  then,  is  the  difficulty.  Unless  the  relations  of  the  factors 
of  the  problem  be  changed,  the  head  will  become  locked,  labour 
comes  to  a  standstill,  the  fcetus  may  perish  of  asphyxia,  and 
the  mother  of  exhaustion  or  rupture  of  the  uterus.  Let  us  see 
how  Nature  extricates  herself. 


Fig.  30. — Showing  Face-presentation  (mento-posterior)  engaged  in  Pelvis,  and 

Elongation  of  Head.    (Robert  Barnes.) 

A,  B,  c.    Wedge  formed  by  head  and  cliest.    a.    Apex  of  wedge. 

Three  following  events  are  possible  : — 

1.  The  head  and  trunk  may  undergo  such  moulding  under 
long  compression  that  the  base  of  the  wedge  may  be  so  far 
lessened  as  to  permit  of  onward  progression.  But  this  event, 
rare  in  any  case,  can  hardly  happen  unless  the  child  be  very 
small  in  proportion  to  the  pelvis,  or  dead,  in  which  latter  case 
it  may  be  crushed  down  to  adaptation. 

2.  The  wedge  formed  by  head  and  trunk  maybe  decomposed 
— that  is,  the  occiput,  quitting  the  relation  of  extreme  extension, 
may  descend,  and,  flexion  being  restored,  the  head  is  brought 
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into  natural  relation  to  the  axis  of  the  child's  body.  This  de- 
composition may  be  effected  in  two  ways  : — 

The  body  and  head  rotating,  the  chin  comes  round  to 
the  pubes,  and  there  getting  under  the  arch,  space  is  gained 
behind  in  which  the  occiput  can  descend.  Flexion  proceeds. 
The  wedge  is  decomposed.  This  is  the  most  frequent  natural 
termination. 

3.  The  wedge  penetrates  some  distance  into  the  pelvic 
cavity,  the  child  undergoing  greater  compression,  and  pro- 
bably perishing  in  the  process.  The  chin  does  not  come 
forward  to  the  shallow  pubic  side  of  the  pelvis,  so  as  to  be 
liberated,  but,  maintaining  its  posterior  position,  puts  the  peri- 
n£eum  and  pelvic  floor  enormously  on  the  stretch,  imtil  at  last 
the  chin  rides  over  the  fourchette  and  coccyx,  then  the  wedge 
gets  decomposed  by  the  03ciput  descending,  flexion  being 
restored.  In  the  first  case,  that  in  which  the  chin  comes 
forward,  the  chin  or  lower  jaw,  comparatively  fixed  under  the 
pubic  arch,  forms  the  centre  of  evolution  of  the  head  ;  the  face, 
forehead,  vault  of  cranium  and  occiput  successively  emerge  in 
Carus's  curve ;  thus  we  have  a  counterpart  of  the  course  of  labour 
in  occipito-anterior  positions.  In  the  second  case,  the  chin  or 
lower  jaw,  escaping  over  the  fourchette,  becomes-  comparatively 
fixed  under  the  coccyx,  which  now  represents  the  centre  of 
evolution  ;  and  the  face,  forehead,  vault  of  cranium  and  occiput, 
following  the  curve  d  e  (fig.  30),  successively  emerge  back- 
wards :  flexion  being  thus  restored,  and  the  wedge  decomposed, 
the  difficulty  is  overcome. 

We  thus  find  a  third  curve  to  add  to  Barnes's  curve — the 
promontorial,  and  to  Carus's  curve — the  pubic.  This  third  or 
perinaeal  curve  has  lately  attracted  special  attention  in  connection 
with  the  study  of  axis-traction  and  the  use  of  Aveling's  and 
Tarnier's  forceps. 

We  may  now  trace  the  successive  steps  of  the  rotation  chin 
forwards.  We  must  begin  by  warning  the  student  not  to  accept 
his  idea  from  a  favourite  diagram  of  Schultze,  copied  into  most 
recent  text-l)Ooks.  We  may  take  as  the  type  the  first  or  most 
frequent  face-position — mento-posterior  in  the  right  oblique 
diameter  of  the  i)elvis.  In  this  case,  at  the  beginning  of  labour 
extension  of  the  head  or  descent  of  the  face  is  in  progress.  This 
may  take  place  before  the  membranes  are  rupt  urcd.     On  examin- 


CHAP.  IV.  FACE-PRESENTATIONS.  181 

ation  the  presenting  part  is  more  difficult  to  reach  than  in 
ordinary  cranial  positions ;  the  brim  of  the  pelvis  is  not  so  well 
filled  ;  the  lower  segment  of  the  uterus  is  not  so  expanded ;  the 
finger  passed  through  the  os  uteri,  instead  of  feeling  the  broad, 
firm  expanse  of  the  cranial  vault  and  a  fontanelle,  feels  an 
irregular  surface  which,  under  more  searching,  is  resolved  into 
nose,  mouth,  and  chin.  At  this  stage  the  fronto-mental  diameter 
may  approach  the  transverse  diameter  of  the  pelvis. 

The  root  of  the  nose  crosses  the  os  uteri  exactly  in  the  same 
manner  as  the  sagittal  suture  does  in  the  corresponding  cranial 
position.  The  right  eye  and  zygoma  is  that  part  of  the  face 
which  is  lowest  in  the  pelvis.  This  is  the  part  touched  by  the 
finger  in  examining.  It  represents  the  right  parietal  protuber- 
ance of  the  first  cranial  position.  It  is  upon  this  part  that  the 
analogue  of  the  caput  succedaneum,  the  swelling,  forms.  This 
part  is  the  first  that  presses  through  the  os  externum.  As 
descent  continues,  extension  increases  ;  the  chin  gets  lower, 
and  represents  the  apex  of  the  wedge ;  as  the  base  of  the  wedge 
tries  to  engage  in  the  pelvic  brim,  the  occiput  is  driven  into  the 
back,  and,  under  a  process  of  flattening  of  the  cranial  vault  along 
the  vertex,  the  laryngo-bregmatic  diameter  is  lessened ;  the 
chest  at  the  same  time  is  lessened  in  its  antero-posterior  dia- 
meter ;  and  thus  the  base  of  the  wedge  may  be  so  far  moulded 
that  it  can  descend  some  way  into  the  cavity.  When  it  has 
descended  as  far  as  the  mechanical  obstacle  will  allow— and  this 
is  sometimes  nearly  to  the  floor  of  the  pelvis — the  process  of 
accommodation  by  rotation  sets  in. 

The  chin  comes  forward  unde':  the  right  branch  of  the 
pubic  arch,  the  face  during  the  whole  process  preserving  a 
strictly  oblique  position  both  as  to  the  transverse  diameter, 
and  the  axis  of  the  pelvis.  The  forces,  static  and  active,  which 
determine  this  rotation,  are  assumed  to  be  the  same  as  those 
which  determine  the  anterior  screw  rotation  of  the  occiput  in 
cranial  positions.  But  we  believe  that  the  principal  guiding 
movement  is  effected  nearer  to  or  at  the  brim  of  the  pelvis. 
The  base  of  the  wedge  formed  by  head  and  chest  under  the 
driving-force  is  turned  round,  and  necessarily  the  face  turns 
round  with  it.  If  we  adopt  absolutely  the  intra-pelvic  origin 
of  the  rotation,  we  must  imagine  either  that  the  head  is  twisted 
on  its  neck  changing  its  relation  to  its  chest — a  circumstance 
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hard  to  realise  when  we  remember  how  tightly  the  parts  are 
jammed — or  we  must  imagine  that  the  movement  began  at  the 
chin  or  face,  the  point  of  the  wedge  being  powerful  enough  to 
cause  the  whole  wedge  to  rotate.  It  seems  to  us  more  reason- 
able to  conclude  that  the  maximum  moving  power  resides  in  the 
larger  part  of  the  body,  that  is,  in  the  base  of  the  wedge  rather 
than  in  its  apex. 

The  second  position  of  the  face  is  merely  the  reverse  of 
the  first.  It  is  now  the  left  side  which  is  turned  foi-wards,  the 
left  eye  and  zygomatic  process  being  lowest  in  the  pelvis  ;  the 
chin  is  turned  to  the  left  side,  and  advances  to  the  left  foramen 
ovale  and  left  branch  of  the  pubic  arch.  The  left  cheek  first 
enters  the  os  externum  and  presents  the  swelling.  The  chin 
passes  under  the  left  branch  of  the  pubic  arch. 

In  the  t?drd  andfouHh  positions,  or  the  mento-anterior,  it 
will  be  noted  that  the  chin  is  already  nearer  to  the  pubic  arch, 
and  has  consequently  a  much  shorter  distance  to  travel  in  its 
rotation  towards  libei-ation,  than  is  the  case  with  the  mento- 
posterior positions.  In  the  mento-anterior  positions  the  chin 
only  traverses  about  the  eighth  of  the  pelvic  circle,  whereas 
the  mento-posterior  chin  has  to  travel  about  one-fomth  of  the 
circle  or  twice  the  distance.  This  is  one  cause  of  the  greater 
ease  with  which  laboiu  is  accomplished  in  the  mento-anterior 
positions.  Another  favourable  condition  is  that  the  trunk  more 
easily  adapts  itself  against  the  yielding  abdominal  wall,  so  that 
the  wedging  is  less  firm.  But  in  truth  the  mento-anterior 
positions  are  comparatively  rare.  This  will  be  understood  when 
we  remember  that  they  are  the  outcome  of  occipito-posterior 
positions,  themselves  comparatively  rare.  We  are  not  for  this 
reason  to  conclude  that  the  liberation  of  the  head  by  the  for- 
ward rotation  of  the  chin  is  a  very  serious  difficulty.  It  takes 
place  in  the  great  majority  of  instances  perfectly  well,  if  let 
alone.  It  is  a  case  in  which  it  may  be  said  that  Nature  abhors 
assistance. 

Summm'y  of  mechanism  of  face  presentations. 

A.  Mento-anterior  positions. 

1st  stage.     Extension  of  head,  occiput  fixed,  face  de- 
scending. 

2.  Engaf/ement  or  descent  of  head  into  pelvis. 

3.  Rotation  of  head,  chin  coming  forwards. 
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4.  Disenrjac/ement  or  liberation  of  head. 

5.  Interior  rotation  of  trunk. 

6.  Expulsion  of  the  trunk. 
B.  Mento-^DOsterior  positions. 

1.  Extension  of  heact. 

2.  Engagement  or  descent  of  head  into  pelvis. 

o     T)  J  *'        XI.      J    (  1  •  Chin  coming-  forwards. 

3.  Rotation  of  head.  \  „    ,  „  .  .  ^  u    i        j 

*'  (2.  (vhin  moving  more  backwards. 

4.  Disengagement  or  liberation  of  head. 

1.  Chin  under  pubes. 

2.  Chin  under  coccyx. 

5.  Interior  rotation  of  trunk. 

6.  Expidslon  of  trunk. 

Management  of  face-presentations.  —  Now  that  the 
suflBciency  of  Nature  is  recognised,  operative  interference  is 
much  restricted.  It  is  eminently  a  case  for  patience.  Turning 
was  at  one  time  much  resorted  to.  This  operation  can  hardly 
be  carried  out  with  safety  when  the  labour  is  advanced,  when 
the  presenting  parts  are  jammed  in  the  pelvic  cavity.  And  if 
practised  early  in  labour,  when  the  face  is  at  the  brim,  no 
opportunity  is  given  for  Nature  to  do  her  work.  Here,  as  in 
many  other  cases,  premature  interference  actually  confirms  the 
presumption  of  ignorance,  by  shutting  out  that  knowledge 
which  comes  from  the  observation  of  Nature.  By  waiting, 
we  might  see  the  chin  come  forward.  The  questions  arise  : 
1.  Can  we  usefully  convert  a  face-presentation  into  its  origina- 
cranial  presentation  ?  2.  Failing  this  conversion,  can  we 
promote  the  forward  chin-rotation  ?  3.  Is  there  a  residuum  of 
cases  in  which  the  chin  will  neither  come  forward,  nor  effect 
its  liberation  by  getting  over  the  perinseum  and  coccyx  ? 

1.  The  first  question,  that  of  the  expediency  of  restoring  the 
original  cranial  presentation  by  bringing  down  the  occiput,  has 
been  referred  to  as  the  most  seemingly  rational  proceeding. 
If  we  could  transpose  the  greatest  resistance  to  the  anterior 
pole  of  the  foetal  head,  the  occiput  would,  supposing  the  con- 
tinuance of  adequate  driving-force,  come  down  before  the  face. 
The  difficulty  would  be  averted.  Such  a  proceeding  could  only 
be  carried  out  at  an  early  stage,  that  is,  before  the  face-position 
is  completed ;  and  at  this  stage,  the  imperfect  dilatation  of  the 
lower  segment  of  the  uterus  and  of  the  cervix  will  oppose  an 
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almost  insurmountable  obstacle.  But  Dr.  John  Clarke  believed 
that  the  position  could  be  rectified  by  manipulation  at  a  later 
stage.  He  waited  until  the  head  had  descended  into  the  cavity 
of  the  pelvis,  and  then  exerting  steady  pressure  upwards  and 
backwards  upon  the  presenting  cheek  during  each  pain,  he 
succeeded  in  lodging  the  face  in  the  hollow  of  the  sacrum. 
Thus  he  said  the  labom-  would  terminate  as  in  vertex  cases. 
We  have  tried  this  method,  using  as  much  pressure  as  we 
thought  justifiable,  without  accomplishing  the  object.  We 
may  say  that  considerable  force  would  be  necessary,  more  than 
can  safely  be  employed,  to  decompose  the  wedge  in  this  way. 
Baudelocque  advised  another  proceeding.  The  hand  was  carried 
through  the  os  uteri,  into  the  space  between  the  brim  of  the 
pelvis  and  the  forehead  of  the  foetus  ;  the  membranes  were 
then  ruptured,  and  the  fingers  seizing  the  vault  and  then  the 
occiput  of  the  child,  the  attempt  was  made  to  bring  down  the 
occiput,  and  thus  to  substitute  a  cranial  position.  The  pro- 
ceeding is  violent, — difficult,  when  not  impossible,  to  carry  out, 
likely  to  excite  dangerous  contractions  of  the  uterus,  extremely 
likely  to  favour  the  descent  of  the  cord ;  and,  above  all,  it  is 
superfluous.  Similar  attempts  have  been  made  to  bring  down 
the  occiput  by  help  of  the  lever.  This  is  open  to  similar 
objections.  We  conclude  then  that  it  is  wiser  not  to  attempt 
the  restitution  to  a  cranial  position. 

2.  We  come  next  to  the  second  question,  that  of  the  ex- 
pediency of  helping  the  chin  forward  in  the  path  indicated  by 
Nature.  Some  good  may  be  done  in  this  way.  A  finger  may 
sometimes  be  passed  into  the  child's  mouth,  and  gentle  traction 
made  towards  the  pubic  arch  during  the  pains.  Very  little 
force  a  fro7ite  thus  added  to  the  driving-force  may  give  the 
desired  advance. 

3.  The  third  question  is  how  to  deal  witli  the  residual  case 
in  which  Nature  is  unequal  to  complete  her  task.  This  ques- 
tion, we  have  seen,  can  hardly  arise  until  the  labour  has  made 
some  progress;  therefore  we  assume  that  we  luive  to  deal  with 
cases  in  which  the  face  is  low  in  the  pelvic  cavity,  and  arrest  or 
impaction  has  occurred.  This  may  arise  as  in  cranial  positions 
from  the  inertia  of  exhaustion  from  disproportion. 

Should  the  labour  be  arrested  when  the  chin  is  in  course  of 
rotation  forwards,  the  forceps   may  be   usefull}'  applied.     Tlie 
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mode  of  doing  this  will  be  described  in  the  part  specially 
devoted  to  operations.  We  need  only  say  here,  that  the  head 
must  be  well  seized  over  the  hinder  part,  and  traction  made 
downwards  and  forwards.  When  there  is  arrest,  the  chin 
remaining  posterior,  it  is  sometimes  sufficient  to  put  on  a  little 
vis  a  fronte  by  forceps,  in  the  same  way  as  in  the  preceding 
case.  As  onward  movement  is  imparted,  the  chin  may  come 
forwards  as  it  does  under  the  natural  vis  a  tergo.  But  if  this 
be  not  observed,  the  chin  should  be  brought  over  the  perinseum 
and  coccyx,  as  occurs  sometimes  under  the  natural  ejfforts. 
This  we  have  successfully  carried  out. 

There  are  still  cases  in  which  exhaustion,  arrest,  perhaps 
impaction  of  the  child,  dictate  a  severer  course.  The  urgency 
may  compel  us  to  resort  to  craniotomy.  By  this  proceeding, 
the  difficulty  is  met  by  reducing  the  bulk  of  the  wedge  ;  and  it 
also  becomes  easier  to  decompose  the  wedge,  altering  the 
position  of  the  head-element.  But  this,  the  ultimate  resource, 
is  rarely  necessary. 

At  one  time  it  was  a  general  practice  to  turn  in  face- 
presentations.  To  accomplish  this,  the  operation  must  be 
undertaken  before  the  head  has  descended  into  the  pelvic 
brim,  and,  at  this  stage,  the  presumption  is  still  strongly  in 
favour  of  the  sufficiency  of  nature — that  is,  the  operation  is 
uncalled  for.  On  the  other  hand,  when  the  head  and  chest- 
wedge  have  got  impacted  in  the  pelvis,  the  operation  is  so 
difficult  as  to  entail  serious  danger  to  the  mother,  without 
giving  reasonable  expectation  of  saving  the  child.  The  cases 
that  justify  turning,  then,  are  exceptional. 

When  the  head  is  born,  the  rest  of  the  body  behaves  as 
in  cranial  presentations.  The  right  shoulder,  being  lowest,  is 
driven  against  the  anterior  surface  of  the  spine  of  the  right 
ischium,  and  rotated  from  right  to  left,  so  as  to  place  the 
shoulder  nearly  in  the  antero-posterior  diameter  of  the  outlet 
of  the  pelvis.  The  right  shoulder  is  thus  born  first,  the  left 
sweeps  over  the  perinjpum.     The  hips  follow  in  like  manner. 

The  aspect  of  the  child  born  under  face-presentation 
attracts  special  attention.  The  livid  swelling  over  the  pre- 
senting parts  gives  it  a  frightful  appearance,  causing,  perhaps, 
a  shock  to  the  assistants,  and  suggesting  to  the  ignorant  the 
suspicion  that  it  was  injured  by  the  obstetrist. 
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A  charge  of  malapraxis  might,  in  ignorance  or  malice,  be 
based  upon  this  natural  phenomenon.  The  swelling  has  for  its 
centre,  commonly,  the  malar  bone  that  was  lowest ;  hence  it 
spreads  over  the  nose  and  eye,  the  lid  may  be  enormously 
swollen,  reminding  one  of  a  black  eye  from  a  pugilistic  encounter. 
The  mouth  is  involved  in  the  swelling,  the  lips  being  large 
and  livid.  This  is  especially  the  case  when  delivery  is  effected 
chin-posteriorly.  Some  idea  of  this  may  be  acquired  from 
fig.  30,  taken  from  an  actual  case.  The  swelling  forming 
more  on  one  side,  by  distorting  the  features,  makes  the  general 
appearance  more  hideous. 

Fortunately,  the  swelling  quickly  subsides.  In  the  course 
of  three  or  four  days  little  remains  to  be  seen,  beyond  a  little 
discolom-ation  from  ecchymosis.  Fomentations  with  warm 
water  constitute  the  treatment. 

The  deformation  of  the  cranium  bears  most  upon  the 
vertex.  This  part  is  depressed  against  the  symphysis  pubis ; 
bulging  of  the  occiput  ensues.  The  general  appearance  is 
represented  in  fig.  30. 

Children  born  dead  from  the  compression  the  head  has 
undergone  during  labour,  have  exhibited  marks  of  cerebral 
congestion.  This  was  found  in  several  cases  by  Chaussier  and 
by  Naegele.  The  singular  and  great  deformation  of  the  skull 
produced  in  these  cases  must  almost  necessarily  entail  some 
injury  to  the  brain. 

The  immediate  effect  of  face-labour  upon  the  mother  is  the 
greater  risk  of  laceration  of  the  perinteum ;  and  the  greater 
friction  involves  greater  bruising  of  the  parturient  canal. 
These  traumatic  injuries,  added  to  the  exhaustion  of  protracted 
labour  upon  the  woman,  expose  her  to  more  risk  of  puerperal 
complications.  Still  the  ultimate  result  is  hardly  more  serious 
than  that  of  nornuil  cranial  labour.  Experience  justifies  Boer's 
dictum,  uttered  in  1793,  that  face-presentations,  being  merely 
a  rarer  form  of  natural  labour,  should  be  left  to  the  natural 
efforts,  since  ncitlier  the  mothers  nor  the  children  were  ex- 
posed to  any  more  danger  than  in  ordiiiarv  labtniv.  He  says 
that,  of  80  cases  wliicli  he  himself  observed,  three,  or  at  most 
four,  of  the  children  were  born  dead.  None  of  the  mothers 
suffered,  yet  all  were  left  to  Nature. 
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This  instructive  quotation  fitly  sums  up  the  history  of  face- 
labours. 

Forehead-'presentations.  These  are  intermediate,  between 
cranial  and  face-presentations.  We  may  suppose  the  progress 
towards  a  face-presentation  to  stop  half-way ;  the  rotation  of 
the  skull  on  its  transverse  diameter  ceases  when  the  forehead 
is  over  the  brim.  In  this  position  one  of  three  things  may 
happen:  1.  The  position  may  be  nearly  preserved.  2.  The 
rotation  occiput  backwards  may  continue,  and  a  complete  face- 
presentation  may  result;  or  3.  The  rotation  may  be  reversed, 
and  the  cranial  position  may  be  regained. 

Under  this  theory  of  forehead -presentation  being  a  stage 
towards  face-presentation,  we  find  four  corresponding  forehead- 
presentations,  the  head  occupying  one  or  other  oblique  diameter, 
and  being  either  anterior  or  posterior. 

In  our  experience  forehead-presentation  is  especially  liable 
to  occur  in  pelves  approaching  to  the  kyphotic  type,  in  which 
the  sacral  promontory  juts  less  than  usual.  In  such  cases  the 
forehead  may  lie  close  behind  the  symphysis  pubis,  the  position 
being  in  the  conjugate  diameter. 

The  cases  in  which  the  forehead  is  anterior — and  they  are 
the  most  common — resemble  in  some  respects  the  occipito- 
posterior  positions  of  the  cranium.  Similar  treatment  is  in- 
dicated. It  is  sometimes  described  as  '  face  to  pubes.'  The 
forehead  taking  a  j^oint  cVcvppui  against  the  symphysis,  the 
indication  is  to  bring  down  the  occiput.  This  is  done  by  applying 
the  long  forceps,  one  blade  over  each  ear,  and  then  making 
traction  in  Carus'  curve,  at  first  well  backwards,  then,  as  the 
occiput  descends,  carrying  the  handles  well  forwards. 

Presentations  of  the  Pelvic  Extremity. 

Presentations  of  the  pelvic  end  of  the  long  axis  of  the  foetal 
body  coinciding  with  the  axis  of  the  parturient  canal  fall  under 
the  conditions  of  natural  labour.  Labour  may  be  completed 
by  the  natural  forces  with  safety  to  mother  and  child.  The 
dynamics  ruling  in  head  and  face  presentations  rule  here.  The 
law  of  accommodation  is  equally  evident  in  its  operation. 

Frequency.     Pinard    found    that    in    mature    births    the 
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proportion  of  breech-presentations  was  1  in  62.   Perhaps  1  in  80 
is  the  rule. 

Causes.  In  the  first  place  we  may  note  that  the  attitude 
of  the  fcttus  as  regards  the  disposition  of  its  limbs  is  commonly 
the  same  as  when  the  head  presents.  The  difiference  is  that, 
instead  of  the  head  being  lowermost,  the  breech  is  lowermost. 
The  attitudes  are  correctly  given  in  figs.  31,  32  after  Rams- 
botham.  There  is  the  same  general  condition  of  flexion — head 
upon  chest,  spine  cm'ved  forwards,  arms  and  hands  flexed  upon 


Fig.  31.— Showing  D.rso- Anterior  Position  of  Breech.    (After  Ramsbotham.) 

themselves  and  upon  the  chest,  legs  flexed  upon  thighs,  thighs 
flexed  upon  abdomen.  The  general  result  is  that  the  child  is 
packed  in  the  least  space,  and  forms  an  ovoid. 

Such  is  the  usual  and  normal  attitude  ;  but  most  text-books 
continue  to  reproduce  as  the  type  of  breech-attitudes  a  diagram 
which  represeiits  the  legs  in  extension,  so  that  the  toes  touch 
the  shoulders.  This  attitude  is  exceptional,  and  gives  rise,  as 
we  shall  see,  to  very  difficult  labour,  commonly  compelling  resort 
to  a  difficult  operation  to  efi'ect  delivery. 
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The  conditions  tb<at  favour  hreech-presentation  are  :  Excess 
of  liquor  amnii,  so  that  the  foetus,  whilst  relatively  small,  may 
revolve  in  utero ;  laxity  of  the  uterine  walls  and  abdominal 
walls ;  multiple,  especially  twin  pregnancies,  the  foetuses,  ac- 
commodating themselves  in  the  containing  space  so  as  to 
occupy  the  least  room,  will  usually  be  disposed  so  that  one 
has  its  head  lowest  in  relation  to   the  other's   breech.     Now 


Fic;.  32.— Showing  Abiomino-Anterior  Position  of  Breech.     (After  Ramsbothani.) 


when  the  head-presenting  foetus  is  born,  its  fellow  will  present 
by  the  breech.  This  is  a  simple  matter  of  mutual  accommoda- 
tion. Then  there  are  obliquity  of  the  uterus;  jutting  pro- 
montory of  the  sacrum  ;  implantation  of  the  placenta  in  the 
lower  segment  of  the  uterus. 

Under  excess  of  liquor  amnii  and  lax  condition  of  the  uterus 
and  abdominal  walls  the  foetus  easily  changes  its  position.     The 
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researches  of  Wigand,  D'Outrepont,  Crede,  Hecker,  Valenta, 
and  especially  of  Esterle,^  prove  that  the  foetus  frequently  under- 
goes spontaneous  changes  of  position  ;  also  that  the  position  may 
be  changed  with  great  facility  in  the  latter  months  by  external 
manipulation.  It  is  not  difficult  to  understand  that  the  foetus 
may  change  from  head  to  breech  under  external  impressions 
more  or  less  accidental.  Women  encounter  shocks,  succussions, 
pressui'e  on  the  abdomen  and  uterus  from  various  forms  of 
exertion,  from  stays  which  press  unduly  on  the  fundus  uteri, 
and  direct  pressure  under  coitus,  which,  the  foetus  being  un- 
usually mobile,  may  cause  it  to  revolve.  If  we  imagine  an 
original   head-presentation  existing  in  the    eighth   month    of 


Fig.  33. — Showing  Dorso-Anterior  Breecli-jiosition  nates  near  outlet.  Trunk  curved, 
corresponding  witli  Parturient  Canal. 

gestation,  liquor  amnii  in  excess,  and  the  uterus  deflected,  say, 
as  is  not  unusual,  to  the  right,  apply  pressure  continuously  or 
in  a  series  of  succussions  to  the  lower  pole  of  the  uterus  so  as  to 
bear  upon  the  head,  the  head  will  rise,  the  breech  will  in  equal 
degree  descend.  If  the  moving  impulse  be  discontinued  before 
the  head  has  risen  above  the  equator  of  the  uterus,  it  may 
descend  and  right  itself,  or  it  may  remain  in  the  iliac  fossa,  the 
shoulder  coming  over  the  pelvic  brim,  constituting  a  shoulder 
or  so-called  transverse-presentation.  J^ut  if  tlie  head  has  been 
pushed  up  above  the  equator  of  the  uterus,  even  when  the 
pressure  is  withdrawn  the  head  will  hardly  descend  to  its  original 
place.     The  lever  formed  by  the  child's  body  is  now  grasped  by 

'  '  Sul  rivolgimento  esterno,'  Aiinnll  Unirersali  di  Mcdic'uia,  1859. 
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the  uterus,  luiturally  of  an  ovoid  form,  and  constantly  tending, 
after  interference,  to  recover  this  form  in  such  a  way  that  the 
head-arm  of  the  lever  is  carried  higher  up,  and  the  breech-arm 
lower  down,  accommodation  between  the  foetal  ovoid  being  thus 
re-established,  substituting  a  breech  for  a  head-presentation. 

The  force  acting  is  twofold  :  1 .  The  restitution-force  inherent 
in  the  uterus,  which  constantly  tends  to  regain  its  natural  ovoid 
shape  after  distension  ;  this  is  due  to  elasticity  or  resiliency  of 
tissue,  which  may  be  compared  to  the  action  of  an  india-rubber 
bottle  after  distension.  2.  To  active  muscular  contraction,  which 
again  tends  to  restore  the  ovoid  shape. 

Another  condition  we  have  observed  is  the  implantation  of 
the  placenta  upon  one  side  of  the  lower  segment  of  the  uterus. 
An  inclined  plane  is  thus  formed  along  which  the  foetal  head  and 
shoulder  are  guided  across  to  the  opposite  side  of  the  pelvis. 
If  the  process  stop  short  at  the  shoulder,  we  have  a  trans- 
verse presentation  ;  if  it  go  to  lift  the  head  above  the  equator 
of  the  uterus,  the  breech  will  be  carried  to  the  fundus  of  the 
uterus. 

Positions.  As  in  cranial  and  face-presentations,  we  may 
describe  four  positions  of  the  breech ;  and  these  may  be  divided 
into  two  dorso-anterior  and  two  dorso-posterior. 

The  ahdomino-anterior  positions.  The  first  is  that  which 
arises  out  of  the  first  crania,l  position,  I.(.A.A.P.,  in  the  way 
described  (page  154).  We  will  trace  its  progress  through  the 
pelvis.  Eeferring  to  the  diagram,  we  observe  that  the  bi- 
trochanteric  diameter  of  the  breech  lies  in  the  left  oblique 
diameter  of  the  pelvis  abdomen-anterior.  The  breech  repre- 
sents the  head.  The  side  nearest  to  the  promontory  meeting 
more  resistance,  and  the  axis  of  uterus  and  foetus  lying  behind 
the  axis  of  the  pelvic  brim,  there  is  necessarily  obliquity  of  the 
breech,  analogous  to  Xaegele's  obliquity  of  the  head.  Thus  the 
anterior  or  right  ischium  stands  lowest  in  the  pelvis,  just  as 
the  anterior  parietal  bone  does  in  the  cranial  presentation. 
Driving-force  impelling  progress,  the  breech  engages  in  the 
pelvic  cavit}^,  revohing  round  and  under  the  promontory  in 
Barnes's  curve,  and  continuing  in  the  same  position  nearly  to 
the  floor  of  the  pelvis.  Then,  encountering  the  same  conditions 
which  cause  the  rotation  of  the  head  in  a  helicine  course, 
bringing  the  occiput  forward,  the  anterior  ischium  comes  a  little 
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forward  under  the  pubic  arch  and  presses  against  it ;  the  other 
ischium,  which  has  to  make  a  greater  circuit  in  Carus's  curve, 
passes  forwards  over  the  strongly-distended  perinseum,  so  that 
when  the  breech  is  born  the  abdomen  of  the  child  will  be  directed 
to  the  inner  and  posterior  surface  of  the  mother's  left  thigh. 
It  must  not,  however,  be  supposed  that  rotation  takes  place  to 
an  equal  extent  as  in  cranial  presentations.  The  breech  pre- 
serves more  of  its  original  obliquity  to  the  end.  Xaegele  in- 
sisted much  upon  this.  Two  other  conditions  call  for  description. 
One  is  the  '  balling  '  or  moulding  of  the  breech  ;  the  component 
parts  of  the  breech  are  yielding,  and,  under  compression,  undergo 
concentric  moulding — a  process  for  which  we  suggest  the  word 
'  balling  '  as  appropriate.  The  other  condition  is  the  serpentine 
figure  imparted  to  the  long  axis  of  the  child  to  fit  it  to  the 
parturient  curve  {see  fig.  33.) 

The  rest  of  the  trunk  follows  in  this  position,  and  as  the 
breast  approaches  the  outlet  the  shoulders  press  through  the 
brim  in  the  same  or  left  oblique  diameter  as  that  into  which 
the  breech  entered.  Then  the  head,  resting  in  flexion  upon 
the  chest,  passes  the  brim  in  the  right  oblique  diameter,  the 
occiput  directed  to  the  right  sacro-iliac  joint.  Then  the  hlad, 
descending  into  the  cavity,  follows  the  law  of  head-presentations. 
The  occiput  comes  round  to  the  pubic  arch,  then  the  chin  and 
face  sweep  the  pelvic  floor,  flexion  being  restored. 

Closely  following,  almost  accompanying  the  breech,  come 
the  feet  and  legs.  When  the  whole  pelvic  extremity  is  born, 
if  the  process  is  left  to  nature,  the  arms  appear  placed  upon  the 
chest,  the  elbows  preceding  the  shoulders. 

In  the  second  abdomino-anterior  breech-position,  E.A.A.P. 
(see  table,  p.  156)  which  springs  from  the  second  cranial,  the 
bi-trochauteric  diameter  lies  in  the  right  oblique  diameter 
of  the  pelvis,  the  right  ischium  being  in  relation  with  the 
right  sacro-iliac  joint.  The  breech  descends  in  like  manner, 
obliquely ;  the  nearest  or  lowest  ischium,  the  left,  gets  under 
the  pubic  arch,  and  emerges  first ;  whilst  the  hinder  one,  taking 
a  larger  curve,  sweeps  over  the  perinncum.  The  feet  and 
knees  appear  flexed,  then  the  trunk,  then  the  flexed  arms,  then 
the  shoulders,  which  have  passed  through,  the  same  oblique 
diameter — the  right,  as  the  breech — are  delivered.  The  head, 
which  has  passed  through  the  opposite  or  left  oblique  diameter, 
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comes   down  ;  the  occiput  comes  under  the  pubic  arch,  a  little 
obliquely,  and  the  chin  and  face  sweep  the  perinasum. 

The  two  dorso-anterior  positions  are  the  most  favourable, 
and  the  most  frequent.  They  spring  out  of  the  third  and 
fourth  cranial  positions.  There  is  no  inconsistency  in  this 
•statement.  According  to  Naegele,  the  third  position,  occipito- 
posterior,  is  much  more  frequent  than  is  the  second  position, 
•occipito-anterior.  It  may  well  be,  tlien,  that  the  third  position, 
which  is  so  remarkably  disposed  to  change,  may  more  frequently 
than  the  other  presentations  result  in  breech-presentation. 

The  third  breech,  or  L.  D.  A.  P.  {see  table,  p.  156),  has  its 
bi-trochanteric  diameter  in  the  left  oblique  diameter,  its  left 
ischium  anterior  and  lowest.  Descending  thus  into  the  pelvic 
cavity,  the  left  ischium  rotates  a  little  forwards,  gets  under  the 
right  ramus  of  the  pubic  arch ;  the  opposite  ischium  sw^eeps 
the  perinasum,  the  back  of  the  foetus  looks  obliquely  forwards  ; 
the  feet  and  knees  emerge  nearly  with  the  breech,  the  trunk 
follows  in  the  same  direction,  arms  and  chest  are  delivered  ; 
the  shoulders,  which  have  passed  through  the  left  oblique 
diameter,  then  pass  the  vulva,  preserving  something  of  the 
original  obliquity,  but  approaching  the  conjugate  diameter  of 
the  outlet,  so  that  the  abdomen,  when  born,  looks  towards  the 
mother's  right  thigh  or  buttock ;  the  head  then,  having  passed 
through  the  brim  in  the  right  oblique  diameter,  engages  with 
its  occiput  under  the  pubic  arch,  with  its  long  diameter 
approaching  the  conjugate  diameter  of  the  pelvic  outlet ;  the 
■chin  and  face  then  sweep  the  perinasum. 

The  fourth,  or  E.  D.  A.  P.,  springs  from  the  fourth  cranial. 
It  follows  a  similar  course  to  the  other  dorso-anterior  position, 
simply  substituting  left  for  right. 

The  mechanism  of  breech-labour  may  be  siunmed  up  in 
;six  steps  : — 

1.  Balling  or  moulding  of  the  breech. 

2.  Engagement  and  descent  of  breech ;  lateral  or  sigmoid 
^flexion  of  the  trunk. 

,3.  Rotation  of  breech  and  trunk. 

4.  Disengagement  of  breech. 

5.  Interior  rotation  of  head. 

6.  Expulsion  of  head. 

Naegele  and  Collins  stated  it  as  a  law  in  nates-presentations, 
VOL.  11.  o 
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that,  whatever  may  be  the  direction  of  the  child  in  the 
abdomino-posterior  positions  at  the  beginning  of  labom-,  it  will 
always,  if  not  interfered  with,  be  found  with  its  anterior  surface 
turned  towards  one  or  other  sacro-iliac  joint,  when  the  thorax 
or  the  shoulders  are  beginning  to  pass  through  the  outlet  of  the 
pelvis.  When  the  nates  have  once  passed  the  vulva,  the  posi- 
tion of  the  child  frequently  varies  a  good  deal,  the  abdomen 
tm'ning  first  to  one  side  and  then  to  the  other.  This  is 
especially  the  case  in  the  second,  or  E.A.  A.  P.,  where  it  is 
more  or  less  forwards  ;  nevertheless,  as  labour  advances,  it 
will  almost  invariably  turn  obliquely  backwards,  and  be  born 
in  this  position. 

The  Management  of  Ordinary  Breeclt-lahovr. 

Having  traced  the  mechanism  of  labour  in  the  several 
breech-positions,  we  may  follow  the  clinical  history.  In  a  con- 
siderable proportion  of  breech-presentations,  the  labour  sets  in 
prematurely,  without  much  warning.  If  we  have  the  oppoi'- 
tunity  of  examining  before  the  membranes  have  burst,  we  may 
find  the  lower  segment  of  the  uterus  resting  on  the  pelvic  brim, 
but  not  much  dipping  into  it.  Instead  of  the  firm  globular 
expanse  of  the  head  we  find  something  different,  a  more 
conical  presenting  part,  less  firm,  not  so  accurately  blocking 
the  OS  internum  ;  the  shape  of  the  bag  of  membranes  is  more 
pointed.  Xot  finding  the  head  in  its  expected  place,  we  seek 
for  it  by  palpaticni  of  the  abdomen,  where  it  may  generally  hv 
felt  at  the  fundus  of  the  uterus ;  ausciiltation  will  point  to  the 
situation  of  the  heart,  at  a  higher  level  than  is  usual  in  head- 
presentations  {see  figs.  31,  32).  Eeturning  then  to  vaginal  ex- 
amination, we  feel  for  the  characteristic  features  of  the  breech. 
These  are:  the  ischial  tuberosities,  rounded  bumps,  one  of 
which,  the  anterior,  is  loAver  in  the  pelvis  thtm  the  other; 
between  the  tuberosities  we  feel  a  soft  depression  or  groove  ; 
at  one  end  of  this  groove  we  touch  the  genital  organs.  In  the 
male,  the  testicles,  scrotum,  and  penis  are  not  difficult  tv^  dis- 
tinguish ;  in  either  sex,  carrying  tlie  finger  backward,  we  feel 
the  anus,  coccyx,  and  the  ridged  lower  end  of  the  sacrum.  This 
last  mark  is  very  characteristic.  It  further  tells  us  whether 
the  position  is  dorso-anterior  or  dorso-posterior. 

The  rupture  of  tlie  membranes  takes  pl;ice  in    a  manner 


CHAP.  IV.  BREECH.  195 

somewhat  difterent  from  that  observed  in  head-presentations. 
In  these  last,  the  inferior  segment  of  the  uterus  forms  a  pouch, 
accurately  filled  by  the  head.  Thus,  when  the  bag  bursts, 
there  is  a  sudden  gush  of  water,  then  the  flow  is  stopped  by 
the  head  driven  down  like  a  ball-valve.  In  breech  cases,  the 
gush  is  not  so  sudden  ;  the  waters  continue  to  flow  until  the 
uterus  is  nearly  emptied. 

When  the  membranes  have  ruptm-ed,  as  is  not  seldom  the 
case,  early  in  labour,  before  the  cervix  is  far  expanded,  the  pre- 
ceding marks  are  more  easily  made  out.  But  care  should  be 
taken  not  to  examine  too  frequently  or  roughly,  lest  the  child's 
genitals  be  bruised.  At  this  time  the  equivalent  of  the  caput 
succedaneum,  in  the  shape  of  tumefaction,  is  formed  upon  the 
presenting  part,  which  is  gripped  by  the  cervix  uteri.  This 
tells  especially  upon  the  scrotum,  the  loose  tissue  of  which 
readily  becomes  infiltrated.  Thus  the  characters  of  the  parts 
may  be  obscured. 

At  this  stage,  meconium  may  escape  with  the  discharges. 
This  is  almost  conclusive  evidence  of  breech-presentation. 
The  voiding  of  meconium  is  held  to  be  a  respiratory  act.  It 
implies  some  difiiculty  in  the  equivalent  of  air-respiration, 
namely,  in  the  utero-placental  circulation.  This  may  arise 
from  compression  of  the  umbilical  cord,  or  from  compression  of 
the  placenta  upon  the  child's  head  by  the  contracting  uterus. 
This  denial  of  oxygenated  blood  compels  the  fcetus  to  seek  for 
air.  The  effort,  consequent  upon  this  hesoia  de  res]rjire'i\  in- 
duces reflex  movements,  which  result  in  the  evacuation  of  the 
urine  and  meconium.  Meconium  then  appearing  in  the  dis- 
charges, gives  warning  that  the  child  is  in  danger,  and  is  an 
indication  to  accelerate  the  delivery.  This  warning  is  often 
accentuated  by  another  cognate  phenomenon  :  twitching  of  the 
child's  legs — a  reflex  movement.  We  must  not,  however,  allow 
ourselves  to  be  hurried  into  precipitate  action.  The  child  will 
not  be  rescued  by  such  action.  We  have  repeatedly  seen 
children  born  alive  several  minutes,  fifteen  and  more,  after  the 
appearance  of  meconium. 

Meconium  is  also  often  voided  by  a  purely  meclianical  pro- 
cess of  squeezing.  This  takes  place  when  the  cliild's  abdomen 
is  being  tightly  gras})ed  by  the  vagina  and  vulva.  Meconium  is 
then  seen  to  be  squeezed  out,  the  nates  being  outside  the  vulva. 

o  2 
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One  rule,  before  resorting  to  accelerative  measures  involving 
traction,  should  be  rigidly  observed.  It  is  to  secure,  in  the 
:first  place,  adequate  dilatation  of  the  cervix  uteri,  so  that  the 
chest  and  head  may  pass  easily.  If  extraction  be  made  before 
this  facility  is  attained,  the  child  will  probably  be  lost,  and 
the  mother  may  suffer  contusion  and  laceration.  If  then  the 
membranes  point  too  conically,  so  that  the  presenting  part 
cannot  enter  to  dilate  the  cervix,  or  if,  after  ruptm-e  of  the 
membranes,  the  cervix  remains  unexpanded,  dilate  by  means  of 
Barnes's  bags.    These  will  accomplish  the  end  without  violence. 

AATien  the  labour  is  premature,  it  often  progresses  rapidly 
from  this  point ;  the  uterine  action  and  respondent  respira- 
tory abdominal  action  assume  a  stormy  character,  and  the  child 
may  be  expelled  so  rapidly  that  little  or  no  time  is  allowed  for 
observation  or  assistance.  In  such  cases  the  child  is  likely  to 
be  born  living.  This  stormy  action  of  the  uterus,  T34er  Smith 
explains  as  the  result  of  the  quick  and  complete  escape  of  the 
liquor  amuii.  The  inner  surface  of  the  uterus  is  thus  brought 
into  multiplied  points  of  contact  with  the  body  of  the  fcetus ; 
and  the  diastaltic  function  is  excited  in  proportion. 

In  other  cases,  mainly  of  full-sized  children,  the  labour  in 
the  first  stage  is  tedious.  The  breech  is  not  so  well  adapted 
as  the  head  to  expand  the  cervix  uteri.  The  passage  through 
the  pelvis  may  not  exceed  the  time  observed  in  liead-labours. 
If  any  undue  delay  occur  when  the  breech  is  engaged  in  the 
outlet,  the  wedge  formed  by  the  breech  and  legs  may  be  de- 
composed by  gently  drawing  down  one  foot — the  one  nearest 
the  perina?um  is  the  best — and  bringing  it  outside.  This 
sensibly  diminishes  the  bulk  that  has  to  pass  ;  if,  then,  at  the 
same  time  that  we  exercise  gentle  traction  upon  this  leg, 
wrapped  in  a  diaper,  in  the  direction  of  the  axis  of  the  brim, 
we  get  an  assistant  to  exercise  steady  pressure  upon  the  fundus 
uteri  downwards,  the  progress  of  the  labour  is  much  fiicilitated, 
and  witliout  injurious  interference. 

Another  manoeuvre  may  sometimes  he.  iiractised  when  the 
breecli  hangs  at  the  outlet.  The  index  finger  may  be  insin- 
uated into  the  posterior  groin  of  the  foetus,  and  gentle  traction 
made  in  the  direction  of  Carus's  curve.  We  say  this  may  some- 
times be  done;  but  we  believe  Ihe  practice  is  unscientific.  It 
does  not  fulfil  tlie  great  condition  of  decomposing  the  wedge 
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formed  by  tlie  breech  and  thighs  ;  and  should  the  legs  be  ex- 
tended— and  we  cannot  know  without  passing  the  hand  into 
the  pelvis  if  this  is  the  case  or  not — the  difficulty  is  increased 
by  pulling  the  wedge  tighter  into  the  pelvis.  When  describ- 
ing the  operation  of  turning,  we  shall  show  how  to  overcome 
this  difficulty  by  bringing  down  a  foot. 

We  must  scrupulously  abstain  from  more  interference  than 
this  if  possible,  for,  the  breech  delivered,  two  complications 
easily  provoked  by  injudicious  meddling  are  at  hand  :  the  first 
is  derangement  of  the  orderly  mechanism  of  the  labour,  that  is> 
disturbance  of  the  due  relation  between  the  parts  of  the  child 
and  that  zone  of  the  pelvic  cavity  which  it  is  occupying. 
This  is  the  evil  that  is  produced  by  what  is  called  '  giving  the 
tm*ns.'  Some  over-diligent  obstetrists  not  realising  the  great 
law  of  adaptation,  yet  knowing  that  the  child  commonly  ro- 
tates back  forwards,  think  they  are  helping  Nature  by  putting 
a  rotating  force  upon  the  limb  unfortunately  in  their  hold,  and 
by  its  means  trying  to  twist  the  body  round — a  vicious  practice 
condemned  by  sound  theory  and  experience.  We  have  in  the 
'  Obstetric  operations  '  dwelt  with  necessary  emphasis  upon  the 
rule  that  all  traction  must  be  simple  traction  in  the  axis  of  the 
pelvis,  giving  progression  only,  and  leaving  to  Nature  to  accom- 
plish the  rotations  in  her  own  way,  as  she  will  infallibly  do 
under  her  law  of  accommodation,  if  not  thwarted  by  superfluous 
help.  This  rule  applies  to  the  forceps  as  well  as  to  extraction 
by  the  pelvic  extremity. 

At  this  time,  the  cord  comes  within  danger  of  compression. 
When  the  umbilicus  is  below  the  pelvic  brim,  it  is  liable  to  be 
jammed  between  the  child's  body  and  the  side  of  the  pelvis, 
and  thus,  its  circulation  being  obstructed,  the  child  may  die  of 
asphyxia.  How  is  this  danger  to  be  averted  ?  If  we  find  the 
cord  well  pulsating  we  may  give  time  for  the  full  dilatation  of 
the  passage  above,  so  as  to  permit  of  the  rapid  passage  of  the 
head.  It  is  obvious  that  the  risk  of  injurious  pressure  is  even 
greater  from  the  head,  which  is  harder,  larger,  and  more  apt  to 
be  delayed.  Two  things  may  be  done  :  1.  Draw  down  gently 
a  small  loop  of  cord,  so  as  to  take  off  tension  upon  the  um- 
bilicus ;  2.  If  you  can,  push  the  cord  over  to  one  side  of  the 
promontory,  where  it  will  be  to  some  extent  protected  in  the 
hollow  from  pressure. 
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Now  watch  the  cord  ;  so  long  as  it  pulsates  well,  and  the 
labour  advances,  wait.  If  on  the  other  hand  the  pulsation  flag 
or  cease,  and  the  labour  is  suspended,  we  are  justified  in 
accelerating  delivery.  There  are  two  cliief  ways  of  doing  this  : 
1st,  hy  traction  on  the  legs  and  trunk  aided  by  pushing-force 
above ;  2nd,  by  forceps,  equally  aided  by  pushing.  In  some 
cases  traction  may  offer  the  quickest  relief.  The  operation  will 
he  described  under  the  head  of  '  Tm-ning.'  In  other  cases,  the 
forceps  is  the  quickest.  It  is  generally  the  safest,  the  surest, 
and  should,  in  our  opinion,  be  preferred.  This  operation,  the 
application  of  the  forceps  to  the  after-coming  head,  will  also  be 
described  in  another  place. 

The  arms  may  run  up  by  the  side  of  the  head.  If  the 
labour  march  by  itself,  the  arms  will  usually  pass  flexed  upon 
the  chest.  But  if  the  labom-  be  in  any  way  hurried,  and 
especially  if  attempts  be  made  to  give  the  turns,  one  or  other 
arm  hitching  upon  the  brim  of  the  pelvis  will  be  delayed, 
whilst  the  head  is  carried  down.  The  arm  or  arms  thus  applied 
to  the  side  of  the  head  form  a  wedge  too  large  to  pass  through 
the  pelvis.  Hence  the  arrest  of  labour,  and  increased  danger 
to  the  child  from  compression  of  the  cord.  The  indication, 
again,  is  clear  to  decompose  the  wedge.  This  is  done  by 
j)assing  the  hand  into  the  pelvis,  carrying  the  index  up  along 
the  child's  back  so  as  to  reach  the  scapula  and  shoulder,  then 
slipping  the  finger  over  the  acromion  and  down  the  humerus ; 
this  is  thrown  in  flexion  across  the  child's  chest,  restoring  the 
natural  relations.  When  tliis  is  done,  the  head  is  free,  and 
can  advance  either  under  natural  propulsion,  under  gentle 
traction,  or  by  aid  of  forceps.  This  operation  we  have  de- 
scribed as  the  liberation  of  the  arms. 

This  operation  will  be  described  in  detail  and  illustrated  iu 
the  chapters  on  Tm^ning,  and  Dystocia  from  certain  difflcult 
breech-labours. 

When  the  arms  and  cliest  have  passed,  the  chin  may  hitch 
upon  the  brim  ;  then,  extension  being  produced,  the  proper 
mechanism  of  the  labour  is  disordered.  It  is  another  con- 
sequence of  prematurely  pulling  iipon  the  legs  or  'giving  the 
turns.'  The  method  of  dealing  with  this  will  be  described  when 
relating  the  history  of  dystocia  in  head-last  labours. 

During  the  passage  of  the  chest  and  head  the  trunk  should 
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be  supported  ;  and  it  is  well  to  wrap  it  in  a  warm  diaper.  Care 
should  be  taken  in  handling  the  child  during  the  labour  to  inter- 
pose a  soft  cloth  between  the  fingers  and  its  limbs. 

The  child  is  in  danger  from  four  causes :  1.  From  compres- 
sion of  the  cord  between  its  chest  or  head  and  the  pelvic  wall  ; 
2.  From  delay  in  labour  from  arms  running  up  by  the  sides  of 
the  head ;  3.  From  compression  of  the  placenta  between  the 
<jhild's  head  and  the  contracting  uterus  ;  4.  From  constriction  of 
the  child's  neck  by  the  lower  section  of  the  uterus. 

In  all  these  cases,  compression  of  the  cord  is  an  almost 
necessary  complication  ;  2  and  4  are  especially  due  to  untimely 
and  vicious  interference.  Pulling  upon  the  child  disturbs  the 
harmony  of  relation  between  the  child  and  the  passages,  and 
throws  the  action  of  the  uterus  into  disorder,  inducing  perhaps 
•a  tetanoid  condition,  or  excessive  spasmodic  action  of  the  lower 
segment,  and  so  strangling  the  child. 

We  do  not  here  dwell  upon  other  dangers  to  the  child 
resulting  from  injudicious  practice,  as  these  will  be  pointed 
out  in  the  chapter  on  Turning. 

The  statistics  of  mortality,  whether  of  motliers  or  children, 
usually  stated,  are  vitiated  by  several  fallacies.  A  leading  one 
is  that  they  are  compiled  from  tables  made  up  of  the  most  dis- 
cordant cases,  which  defy  analysis  and  right  appreciation.  Thus 
the  tables  deduce  included  cases  in  which  not  Nature,  but  Art, 
was  responsible  for  the  death.  We  cannot  justly  count,  as  an 
item  showing  the  risk  to  the  life  of  the  child,  a  death  which  was 
caused  by  dragging  the  child  forth,  '  giving  the  turns,'  setting 
up  tetanoid  action  of  the  uterus,  or  other  forms  of  malpraxis. 
If  we  could  ascertain  the  proportion  of  children  born  dead  under 
ordinary  conditions  without  undue  interference,  we  might  arrive 
at  the  true  mortality.  This  would  certainly  considerably  exceed 
the  proportion  of  still-births  in  ordinary  head-first  labours  ;  but 
it  would  probably  fall  far  short  of  the  mortality  resulting  from 
the  inclusion  of  cases  treated  nimia  diliqentia. 

The  risk  to  the  mother  ia  breech-labours  in  ordinary  cases  is 
not  great,  probably  not  much  exceeding  that  of  head-first  labours. 
Inasmuch  as  the  labour  is  more  protracted,  this  factor  must  be 
reckoned  upon  as  a  danger  in  puerpery. 

The  risk  of  laceration  is  hardly  greater  than  in  head-first 
labours.     Eupture  or  laceration  of  the  uterus  or  vagina  are  more 
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often  due  to  the  operator's  manceuvres  than  to  spontaneous 
action.  The  perinseum  is  more  likely  to  rend  under  the  passage 
of  the  head. 

The  head  in  breeeh-laboiu's  commonly  escapes  with  little 
deformation.  The  passages  have  been  well  dilated  by  the  breech 
and  trunk,  and  thus  the  head  undergoes  comparatively  little 
compression.  It  preserves,  in  fact,  very  neaiiy  its  primitive 
spherical  shape.  Spiegelberg  advances  that  the  spherical  shape 
is  due  to  the  pressure  exerted  by  the  genital  canal  upon  the  cir- 
cumference of  the  head,  whilst  the  absence  of  pressure  from  above 
leads  to  increased  bulging  of  the  convexity  of  the  cranium.  The 
theory  is  ingenious  ;  but  we  are  convinced,  from  close  observation 
of  the  course  of  these  labom-s,  and  measurements  of  heads  taken 
after  every  variety  of  labour,  that  the  explanation  we  have  given 
is  coiTect  and  sufficient.  The  head,  escaping  undue  pressure, 
simply  preserves  its  natui-al  sphericity. 

The  equivalent  of  the  caput  succedaneum  presents  itself 
upon  the  presenting  breech.  The  main  swelling  is  formed 
upon  that  part  which  was  lowest  in  the  pelvis,  and  therefore 
upon  the  anterior  buttock,  extending  to  and  involving  the 
genitals.  The  scrotum  is  often  remarkably  swollen,  oedematous, 
even  ecchymosed,  of  a  dark  livid  colour,  greatly  disfigured. 
This  appearance  is  apt  to  give  rise  to  the  suspicion  of  mis- 
management of  the  labour,  if  not  of  culpable  injury,  by  the 
obstetrist.  Suspicion  of  this  kind  rouses  a  strange  feeling  of 
resentment  in  the  minds  of  the  female  attendants.  It  is  wise, 
therefore,  to  warn  them  beforehand  of  what  may  be  expected  as 
the  usual  consequence  of  breech-labours,  and  fears  of  future 
mischief  may  be  allayed  by  the  confident  assurance  that  all  this 
shocking  appearance  will  disappear  in  a  few  days.  Xo  special 
treatment  is  required. 

Knee  and  footling-presentations  are  simply  modifications  of 
the  breech-presentations.  We  have  only  to  imagine  that,  in  an 
original  breech-presentation,  the  legs  drop  away  from  the  trunk, 
and  we  get  the  knees  or  feet  presenting.  The  positions  of  these 
presentations  are  the  same  as  those  of  the  breech.  There  are 
two  dorso-anterior  and  two  abdomino-anterior.  They  are 
e.specially  apt  to  occur  when  the  child  is  dead  or  prematm-e. 

The  diagnosis  is  only  certain  wlien  we  feel  tlie  parts.  But 
there  is  a  peculiar  condition  of  the  bag  of  membranes.     This 
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points  more  conically ;  it  does  not  so  easily  dilate  the  cervix; 
the  presenting  part  is  higher,  more  difficult  to  reach.  But  when 
the  liquor  amnii  escapes,  and  even  before,  we  may  commonly 
feel  a  knee  or  foot.  We  should  not  be  content  with  merely 
detecting  a  foot ;  we  should  proceed  to  determine  how  it  lies. 
The  heel  corresponds  to  the  child's  back ;  the  toes  to  its  ab- 
domen. Thus  we  may  tell  whether  the  position  is  a  dorsal  or 
an  abdominal  anterior. 

The  Mechanism  and  Natural  History  of  Laborer  in  Oblique 
or  so-called  Transverse-Presentations. 

The  history  of  presentations,  entitled  under  the  various 
terms  of  oblique,  transverse,  cross,  shoulder,  arm,  trunk,  is  full 
of  physiological  and  clinical  interest.  The  key  to  the  right 
understanding  of  this  history  lies  in  the  careful  observation  of 
Xatm^e.  We  must  enter  upon  the  study  with  candid  minds, 
free  from  all  prejudgments,  accepting  in  the  first  place  the 
facts  as  Nature  presents  them  as  the  foundation  of  theory, 
and  then  upon  these  facts  constructing  such  theories  as  the 
facts  will  sustain.  We  shall  by  this  method  arrive  at  fairly 
definite  therapeutical  indications,  showing  us  how  far  we  may 
safely  trust  to  Nature,  and  when  and  how  Art  may  be  best 
invoked.  This  principle  applies,  indeed,  to  all  the  great  pro- 
blems in  medicine ;  but  it  does  so  with  especial  force  to  this 
one,  which  has  been  so  much  obscured  and  complicated  by 
practices  that  have  prevented  Nature  from  demonstrating  her 
resources  and  her  jDOwer.  Contrary  to  the  order  followed  by 
most  writers,  we  give  a  place  to  the  transverse-presentations  in 
the  section  devoted  to  the  mechanism  of  ordinary  labour. 
These  presentations  stand  in  such  physiological  connection 
with  the  more  strictly  normal  presentations,  that  they  are 
more  likely  to  be  correctly  understood  in  their  pathological 
bearings  if  studied  in  this  connection.  Another  reason  for 
this  arrangement  is  that  transverse-presentations  are  not 
necessarily  causes  of  dystocia.  Some  cases,  perhaps  more 
frequent  than  is  commonly  believed,  terminate  by  the  natural 
powers.  The  cases  which  require  the  intervention  of  art  will 
be  studied  under  the  heads  of  '  Dystocia '  and  '  Turning,'  and 
other  operations. 
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The  Causes  of  Transverse-Presentations.  The  factors  which 
act  in  the  production  of  vicious  presentations,  and  the  modes  in 
which  they  act,  logically  demand  the  first  attention.  In  dis- 
cussing the  origin  of  breech  presentations  we  have  pointed  out 
that,  in  the  latter  months  of  gestation,  the  foetus  may  easily, 
under  conditions  inherent  in  the  woman  or  foetus,  or  accidental 
influences  from  without,  change  its  position. 

1 .  The  fundamental  question  is  :  What  are  the  factors  which 
■determine  the  ordinary  'position  of  the  foetus  in  utero  ?  This 
question  has  been  answered  in  preceding  chapters,  if  not  com- 
j)letely,  at  any  rate  with  some  degree  of  fulness. 

2.  The  next  question  will  be :  What  are  the  conditions 
tvhich  produce  the  frequent  changes  from  the  ordinary 
position  ? 

3.  A  third  question  is  :  What  are  the  poivers  of  Nature,  or 
rather  the  methods  employed  by  Nature,  in  dealing  with  un- 
favourable positions  of  the  foetus  ? 

It  is  convenient  to  begin  by  describing  the  several  varieties 
of  malposition  of  the  foetus  which  are  observed. 

As  in  the  cases  of  head  and  breech-presentations,   so  in 

transverse-presentations  there  are  two  principal  orders  : — 

K    T\  4.    •         (  ^  •  Kight  arm  to  left. 

A.  JDorso-anterior.     ]  ° 

(  2.  Left  arm  to  right. 

Tj     »i  1      •  ,     .  (1.  Eight  arm  to  rio-ht. 

a.  Abdommo-antenor.    i  '='  » 

I  2.  Left  arm  to  left. 

Eeference  to  Table  p.  156  will  show  the  evolutional  relation 
of  the  several  shoulder  or  transverse  positions  to  those  of  the 
head  out  of  which  they  are  assumed  to  arise.  The  two  dorso- 
anterior  positions  arise  out  of  the  two  occipito-anterior  positions. 
This  will  be  understood  by  observing  what  takes  place  when 
deflecting  the  head  from  the  brim  towards  the  iliac  fossa,  the 
first  stage  in  the  production  of  breech-presentation.  When  the 
head  is  thus  fairly  lodged  in  the  iliac  fossa,  the  shoulder  comes 
over  the  brim ;  the  presentation  is  now  oblique,  or  of  the 
shoulder  ;  the  dorsum  looking  forward.  Conversely,  the  two 
abdomi no-anterior  positions  arise  out  of  the  two  occipito- 
posterior  positions. 

For  practical  purposes  it  may  lie  enough  to  recognise  the 
grand  distinction  between  dorso-anterior  and  abdoraino-anterior 
positions,  without  considering  furlhcr  differentiations  ;  but  to 
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obtain  a  fair  physiological  idea  of  the  matter,  it  is  necessary  to 
describe  the  varieties.  We  describe,  then,  the  tiuo  dorso-anteriov 
jpositions  {see  Table,  p.  156): — 

1.  In  the  one,  L.I3.A.P.,  the  liead  being  deflected  into  the 
left  iliac  fossa,  the  right  shoulder  comes  over  the  brim,  whilst  the 
breech  occupies  the  right  side  of  the  body  of  the  uterus,  rising 
out  of  the  iliac  fossa,  the  dorsum  looking  forwards. 

2.  In  the  other,  E.D.A.P.,  the  head  is  deflected  into  the  right 
iliac  fossa,  the  left  shoulder  comes  over  the  brim,  whilst  the 
breech  occupies  the  left  side  of  the  body  of  the  uterus,  rising 
out  of  the  iliac  fossa,  the  dorsum  looking  forwards. 

The  two  ahdomino-anterior  positions : — 

3.  In  the  R.A.A.P.  the  head  is  deflected  to  the  right  iliac 
fossa ;  the  right  shoulder  comes  over  the  brim ;  the  breech 
occupies  the  left  iliac  fossa ;  the  abdomen  looks  forwards. 

4.  In  the  L.A.A.P.  the  head  passes  into  the  left  iliac  fossa ; 
the  left  shoulder  comes  over  the  brim ;  the  breech  occupies 
the  right  iliac  fossa. 

In  most  cases,  early  in  labour,  it  will  be  found  on  exami- 
nation that  the  position  is  more  oblique  than  transverse.  It 
becomes  more  transverse  as  labour  advances  and  the  shoulder 
or  arm  is  driven  into  the  pelvis.  True  transverse-positions  are 
necessarily  rare.  The  long  axis  of  the  child  bends  at  the  neck 
— that  is,  much  nearer  to  one  end  ;  thus,  the  head  bends  upon 
the  shoulders  and  finds  accommodation  in  an  iliac  fossa,  whilst 
the  trunk  and  breech,  forming  the  longest  part,  must  find 
accommodation  at  a  higher  level  in  the  fundus  of  the  uterus. 
The  position  is  therefore  oblique. 

We  may  now  return  to  our  second  question :  What  are  the 
conditions  luhich  produce  the  frequent  changes  from  the 
ordinary  position  ? 

Any  considerable  disturbance  in  the  equilibrium  of  the 
factors  which  keep  the  foetus  in  its  due  position,  of  course, 
favours  malposition.  The  following  are  the  principal  disturbing 
conditions  : — Excess  of  liquor  amnii.  This  acts  in  two  ways  : 
(a)  it  favours  increased  mobility  of  the  foetus;  (6)  it  tends  to 
destroy  the  elliptical  and  flattened  form  of  the  uterus.  The 
middle  zone  of  the  uterus  increasing  in  greater  proportion  than 
the  long  diameter,  the  cavity  becomes  more  spherical.  Hence 
the  foetus  is  no  longer  kept  in  perpendicular  relation  to  the 
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brim  of  the  pelviy,  for  want  of  the  proper  relations  between  its 
form  and  size  and  those  of  the  uterus.  It  easily  revolves  when 
any  moderate  force  is  applied  ;  and  if  at  such  a  moment  the 
membranes  burst,  the  foetus  may  be  fixed  in  its  unfavourable 
position  by  the  contracting  uterus.  2.  Obliquity  of  the  uterus 
was  held  by  Deventer  to  be  a  main  cause  of  malposition. 
Latterly  it  has  been  somewhat  discredited ;  but  we  believe  it 
to  be  a  very  effective  factor.  Wigand,  Dubois,  and  Pajot 
demonstrated  that  deviation  of  the  uterus  to  the  right  greatly 
preponderates  over  every  other  position.  Eeferring  to  the  de- 
scription given  of  Naegele's  obliquity  of  the  foetal  head,  and  its 
relation  to  obliquity  of  the  axis  of  the  uterus  in  relation  to  the 
axis  of  the  pelvic  brim,  we  shall  see  how  the  more  decided  and 
vicious  obliquities  of  the  foetus  are  consequences  of  the  same  laws 
operating  under  exaggerated  conditions.  As  the  uterus  grows 
during  pregnancy,  rising  above  the  pelvic  brim,  the  projecting 
sacro-vertebral  angle  and  the  curve  of  the  lumbar  column  deflect 
its  fundus  to  one  or  other  side ;  and  if  the  abdominal  walls  be 
very  thin  and  flaccid,  as  happens  in  some  multiparae,  the  fundus 
uteri  will  fall  forwards.  The  tendency  of  these  obliquities,  if 
carried  beyond  ordinary  measure,  is  to  throw  the  axis  of  the 
uterus  further  out  of  the  axis  of  the  brim,  and  to  bring  some 
other  part  than  the  vertex  of  the  foetus  to  present.  The  proba- 
bility of  this  will  be  increased  by  the  irregular  contractions  of 
the  uterus,  apt  to  be  excited  by  parts  of  the  foetus  pressing 
unequally  upon  its  walls.  For  example,  in  extreme  lateral 
obliquity,  the  breech  may  press  strongly  upon  one  side  of  the 
fundus ;  contraction  taking  place  here  will  drive  the  head 
further  off  the  brim  ou  to  the  edge,  where,  if  it  find  a.  point 
d'appui,  it  will  rotate  on  its  transverse  axis,  producing  forehead 
or  face-presentation,  and,  as  a  further  stage,  favouring  the  descent 
of  the  shoulder.  Wigand  pointed  out  how  a  too  loose  and  shifting 
relation  of  the  uterus  to  the  pelvis  disposes  to  cross-birth.  In 
this  condition  it  is  observed  that  the  head  is  placed  now  in  one 
spot,  now  in  another,  and  then  not  felt  at  all.  Wigand'  further 
says  that  any  obliquity  of  the  uterus  exceeding  an  angle  of  25° 
is  unfavoura1)le  ;  and  that  even  a  lesser  obliquity,  with  excess 
of  liquor  amnii  or  a  small  child,  is  likely  to  cause  the  presenting 
head  to  be  displaced  and  to  bring  a  shoulder  into  the  brim, 

'  J)ir  Grlnirt  dcs  Mcnxrhoi,  1820,  vol.  ii.  p.  l:!7. 
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especially  if  strong  pain.s  or  bearing-down  efforts  be  made  early 
in  labour.  Illustrating  and  enforcing  this  theory,  he  showed 
that  the  os  uteri  might  be  brought  down  over  the  centre  of  the 
brim  by  internal  pulling  upon  the  os,  combined  with  external 
pressure  upon  the  fundus  in  the  opposite  direction,  thus  putting 
in  practice  the  })rinciple  of  bi-polar  turning  by  acting  simulta- 
neously upon  the  two  poles  of  the  uterus. 

The  attachment  of  the  placenta  to  the  lower  segment  of  the 
litems  is,  as  Levret  has  clearly  shown,  a  cause  of  malposition 
by  forming  an  inclined  plane,  which  tends  to  throw  the  foetal 
head  out  of  the  pelvic  axis  across  the  brim.  Hence  the  fre- 
quency of  cross-birth  and  of  funis  presentation  in  cases  of  partial 
placenta  prsevia.  But,  as  we  have  shown,  there  are  numerous 
■cases  in  which  the  placenta  dips  into  the  lower  zone,  growing 
downwards  from  the  posterior  and  lateral  walls  of  the  uterus, 
without  leading  to  haemorrhage,  and  thus  not  suspected  to  be 
eases  of  placenta  praevia,  which,  nevertheless,  form  an  inclined 
plane  behind  or  on  one  side,  and  thus  produce  malposition. 

Want  of  tone  in  the  uterus,  which  implies  inability  to  pre- 
serve its  elliptical  form,  and  a  tendency  to  fall  into  rotundity, 
a  form  which  especially  favours  malposition.  Scanzoni  says 
laxity  of  the  uterus  is  a  chief  cause.  As  soon  as  contraction 
"begins  the  uterus  tends  to  resume  its  ovoid  form. 

Irregular  or  partial  contractions  of  the  uterus  cause  mal- 
position. Naegele  insisted  upon  this.  He  found  that  in  some 
<3ases  malposition  was  averted  by  allaying  spasm.  Heyerdahl 
says  contractions  of  the  uterus  are  a  chief  factor,  and  these  are 
•often  caused  by  palpations.  This  no  douJDt  accounts  for  a  large 
proportion  of  the  changes  of  position  encountered  by  the  too 
industrious  German  observers.  They  produce  the  changes 
they  observe. 

Crede,  Hecker,  Valenta,  Gassner,  Heyerdahl,  Schultze 
found  change  of  position  even  more  fi-equent  than  other  ob- 
servers. Valenta'  examined  363  multipara?  and  325  jirimi- 
parge  in  the  latter  months  of  pregnancy.  He  found  that  a 
change  of  position  took  place  in  42  i)er  cent.  Change  was  more 
frequent  in  multiparse,  and  in  these  in  proportion  to  the  num- 
ber of  pregnancies.  Circumvolutions  of  the  cord,  so  often 
observed,  are  produced  by  changes  of  position,  and   so   bear 

>  Monatsschr.  fur  Gehurts^ltundc,  18G6. 
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evidence  to  the  correctness  of  the  proposition.  On  the  other 
hand,  shortness  of  the  cord,  or  entanglement  of  the  cord  round 
a  hmb,  may,  by  giving  a  short  tether,  lead  to  malposition. 

The  shape  of  the  iitpyvs  may  dispose  to  malposition.  Thus, 
excessive  width  of  the  body  and  fundus  may  favour  transverse 
or  oblique  position  of  the  child.  Bocker  ^  showed  that  in  many 
cases  at  least  of  excessive  breadth  of  the  uterus,  the  essential 
condition  was  the  persistence  of  a  minor  degree  of  the  primitive 
bicornute  state.  In  this  condition  the  fundus  is  comparatively 
depressed,  whilst  either  horn  bulging  out  expands  it  in  width. 
In  this  way  the  long  axis  of  the  uterus  is  relatively  shortened. 

The  development  of  the  feet  as  in  the  latter  months  may, 
as  Hoening  pointed  out  (Scanzoni's  Beitrdge,  1870),  be  an 
important  factor.  A  large  foetus  cannot  so  easily  change  posi- 
tion. The  cranial-presentation  has  the  greatest  stability.  A. 
foui'th  cranial  changes  to  a  first,  and  a  third  to  a  second  ;  but 
the  cranial  rarely  changes  to  a  breech.  Cranial  and  breech- 
presentations  are  most  stable  in  primipara,' ;  oblique-presenta- 
tions in  pluriparcB. 

Premature  and  dead  children  are  especially  prone  to  pre- 
sent transversely.  We  have  seen  that  a  principal  factor  in 
maintaining  or  regaining  erect  position  depends  upon  the  re- 
siliency of  the  child's  body,  a  vital  property.  After  its  death 
this  resiliency  is  soon  lost.  Then  the  body  is  easily  compressed, 
loses  its  ovoid  shape,  and,  yielding  to  the  concentric  pressure 
of  the  uterus,  becomes  doubled  up  or  '  balled.'  This  happens 
mainly  after  the  escape  of  the  liquor  amnii,  and  is  a  frequent 
sequence  upon  oblique-presentations  occurring  during  the 
child's  life. 

Monsters  also  are  especially  prone  to  malposition.  Wanting 
in  some  natural  property  of  shape,  size,  or  resiliency,  they  easily 
assume  irregular  positions. 

Deformity  of  the  pelcls  or  lumbar  vertebrae  is  often  a  power- 
ful factor.  The  comparative  frequency  of  transverse- presenta- 
tions in  cases  of  deformed  pelvis  is  certainly  greater  than  where 
the  pelvis  is  well  formed.  If  we  may  trust  our  own  experience, 
however,  we  should  say  that  slight  deformity  has  more  influence 
in  causing  malposition  than  extreme  deformity.  In  the  latter 
case,  malpositions  are  rarely  observed.     In  marked  deformity 

'   Die  JJicornifot  <fig  f'trrnx  ah  T'marht'  der  Qiurhigrii,  1S75. 
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the  head  cannot  enter  the  briui,  but  floats  free  above  it,  en- 
countering equal  obstruction  at  every  point,  and  is  therefore 
not  affected  by  hitching  on  the  edge  at  one  point. 

Tlie  injiuence  of  extemial  forces  may,  with  or  without  the 
concurrence  of  the  conditions  above  described,  be  a  determining- 
cause  of  malposition.  This  is  felt  in  the  action  of  pressure 
applied  to  the  uterus  through  the  abdominal  walls.  The  dress 
of  a  woman  at  the  end  of  pregnancy  is  a  matter  of  no  small 
moment.  The  pressure  of  a  rigid  busk  of  wood  or  steel  upon 
the  fundus  of  the  uterus,  modified  by  the  various  movements 
of  the  body,  may  flatten  in  the  fundus,  thus  reducing  the  longi- 
tudinal diameter  of  the  uterus  ;  or  it  will  push  the  uterus 
farther  to  one  side,  causing  or  increasing  obliquity.  It  will  at 
the  same  time  press  directly  upon  the  breech,  and  thus  tend  to 
give  the  foetus  an  oblique  position,  throwing  the  head  out  of 
the  pelvic  brim.  Pluriparse  should 'dress  on  the  very  opposite 
principle.  They  should  discard  the  busk  and  wear  an  ab- 
dominal belt  which  supports  the  fundus  of  the  uterus  from 
below  upwards. 

A  condition,  to  which  adequate  attention  has  not,  we  think, 
been  drawn,  is  the  pouch-like  disposition  of  the  lower  segment 
of  the  uterus  as  a  preservative  against  malposition.  In 
primiparje,  the  head  is  lodged  in  this  pouch  in  such  a  manner 
that,  even  without  the  support  of  the  pelvic  brim,  it  cannot  well 
rise  out  of  it.  This  disposition  is  impaired  in  midtipane,  and 
hence  their  increased  liability  to  malposition. 

It  is  interesting  to  observe  that  the  general  tendency  of 
changes  of  position  is  towards  those  which  are  most  propitious. 
Thus,  cranial  positions  are  least  liable  to  change,  whereas  oblique 
positions  are  specially  liable  to  change.  These  mostly  pass  into 
the  long  axis  by  spontaneous  version.  This  is  but  another 
expression  of  the  continuing  influence  of  the  law  of  accommo- 
dation between  uterus  and  foetus,  or  of  the  operation  of  those 
factors  which  determine  the  ordinary  position  of  the  fo'tus. 

Self-version  is  a  very  frequent  resort  of  Nature.  In  some 
cases  several  changes  of  position  have  been  observed  in  the 
same  patient.  P.  Miiller  relates  a  case  in  which  within  five 
days  a  complete  version  was  effected  six  times.  Estei'le  gives  ' 
abundant  evidence  to  the  same  efifect. 

'  '  ,Sul  rivolgiaiento,'  A/uiali  Univ.  di  Afcdicina,  IP.-jt*. 
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The  Powers  of  Xature  in  Dealing  ivith  Unfavourable 
Positions  of  the  Foetus. 

It  is  useful  here  to  call  to  mind  those  minor  deviations 
from  the  typical  normal  position  in  which  the  long  axis  of  the 
child's  body  still  maintains  approximate  coincidence  with  the 
axis  of  the  pelvic  brim.  '\^^ith  some  additional  difficulty, 
Nature  is  in  most  of  these  cases  able  to  effect  delivery  without 
materially  modifying  the  position.  Forehead-  and  face-positions 
have  been  described,  and  the  modes  in  which  Nature  deals 
with  them.  Difficult  breech-positions  will  be  especially  con- 
sidered hereafter. 

From  the  time  of  Hippocrates  downwards,  who  compared 
the  child  in  utero  to  an  olive  in  a  narrow-mouthed  bottle,  it 
has  been  known  that  the  child  could  hardly  be  born  if  its  long 
axis  lay  across  the  pelvis.     But  before  the  time  of  Denman,  it 
was  not  clearly  understood  that  a  correction  of  the  position,  or 
a  restitution  of  the  child's  long  axis  to  adequate  coincidence 
with  the  axis  of  the  pelvic  brim,  could  be  brought  about  ]\y  the 
spontaneous  operations  of  Nature.      And  observations  of  this 
interesting  natural  phenomenon  are  so  rare  that  there  are  men, 
even  at  the   present  day,  who  fail  to  realise  the  accuracy  of 
Denman's  description.      This   description  contains  the  pith  of 
the  whole  question.      It  is  right  to  quote  it : — '  In  some  cases 
....  the  shoulder  is  so  far  advanced  into  the  pelvis,  and  the 
action  of  the  uterus  is  at  the  same  time  so  strong,  that  it  is 
impossible  to  raise  or  move  the  child.  ._  .  .  This  impossibility 
of  moving  the  child  had,  to  the  apprehension  of  writers  and 
practitioners,  left  the  woman  without  any  hope  of  relief,     l^ut 
in  a  case  of  this  kind  which  occurred  to  me  about  twenty  years 
ago,  I  was  so  fortunate  as  to  observe  that  it  was  not  in  my 
power  to  pass  my  hand  into  the  uterus  ....  that,  by  the 
mere  effect  of  the  action  of  the  uterus,  an  evolution  took  place, 
and  the  cliild  was  expelled  by  the  breech.  .  .  .  The  cases  in 
which  this  has  happened  are  now  become  so  numerous,  and 
supported,  not  only  by  many  examples  in  my  own  practice,  but 
•establisliod  by  such  unexceptionable  authority  in  the  in'actice 
of  others,  that  there  is  no  longer  any  room  to  doubt  of  the 
probability  of  its  happening  more  than  there  is  of  the  most 
acknowledged  fact  in  midwifery.      As  to  the  innnner  in  wliicli 
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this  evolution  tiikes  place,  I  presume  that,  after  the  long-con- 
tinued action  of  the  uterus,  the  body  of  the  child  is  brought 
into  such  a  compacted  state  as  to  receive  the  full  force  of 
every  returning  ])ain.  The  body,  in  its  doubled  state,  being 
too  large  to  pass  through  the  pelvis,  and  the  uterus  pressing 
upon  its  inferior  extremities,  which  are  the  only  parts  capable 
of  being  moved,  they  are  gradually  forced  lower,  making  room 
as  they  are  pressed  down  for  the  reception  of  some  other  part 
into  the  cavity  of  the  uterus  which  they  have  evacuated,  till 
the  body  turning  as  it  were  upon  its  own  axis,  the  breech  of 
the  child  is  expelled,  as  in  an  original  presentation  of  that  part. 
I  believe  that  a  child  of  the  common  size,  living  or  but  lately 
dead,  in  such  a  state  as  to  possess  some  degree  of  resilition,  is 
the  best  calculated  for  expulsion  in  this  manner.  Premature 
or  very  small  children  have  often  been  expelled  in  doubled 
state,  whatever  might  be  the  original  presentation  ;  but  this  is 
a  different  case  from  that  we  are  now  describing.' 

In  this  passage  Denman  plainly  sketched  out  the  two  prin- 
cipal methods  by  which  Nature  deals  with  transverse-presenta- 
tions of  the  foetus.  These  are  now  known  (1)  as  spontaneous 
version,  or  rectification  of  the  presentation  ;  (2)  spontaneous 
evolution,  or  expulsion  of  the  foetus  by  '  balling '  or  doubling- 
up  of  the  foetus. 

Let  us  study  these  two  natural  processes  more  closely,  since 
in  them  we  find  the  key  to  rational  methods  of  treatment 
when  Nature  fails  in  her  intent. 

The  first  process  is  called  '  versio  spontanea,'  '  version 
spontanee,'  '  Selbstwendung.'     On  the  other  hand,  the  term 

*  spontaneous  evolution  '  or  '  expulsion  '  is  rightly  applied  to 
that  process  by  which  the  child  is  driven  through  the  pelvis 
doubled  up,  the  presenting  shoulder  or  arm  retaining  its 
position  all  through. 

The  only  mistake  Denman  made  was  in  using  the  term. 

*  evolution  '  instead  of  '  version.' 

1.  Spontaneous  Version  or  Rectification- 
Labour  with   shoulder-presentation  must    obey  the    same 
laws  as  labour  with  head-presentation.      The  difference  lies  in 
the  altered  relation  or  equilibrium  of  the  ordinary  factors  of 
labour.     The  factors  remain. 

VOL.  II.  p 
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Shoulder-presentations  may  he  iwimitive  or  secondary. 
The  'primitive  exist  before  labour  has  set  in,  and  are  almost 
necessarily   associated    with    obliquity   of    the   uterus.      The 


Fig.  34. — Showing  Second  Stage  iu  Production  of  Shoulder-presentation. 

secondary  are  produced  during  the  initiatory  stage  of  labour, 
under  conditions  which  lead  to  the  deflection  of  the  head  from 


Fig.  35. — Showing  furtlier  Stage  in  Production  of  Shoulder-i>roscntation. 

ABC.  Woilgf;  formed  by  cliilil.    A.  Ajiox;  nc.  Uano;  KF.  Tr.'insversc  iliiinicter  of 
pelvic  brim. 

the  pelvic  brim  when  it  is  made  to  move  imder  the  influence  of 
force  applied  to  the  breech  or  trunk. 

Spontaneous  version  must  be  distinguished   from  spon- 
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taneous  evolution  or  expulsion.  'Version  '  is  the  proper  term 
to  express  the  restoration  of  a  normal  position  favourable  to 
delivery — that  is,  a  position  in  which  the  long  axis  of  the 
child  is  brought  into  coincidence,  or  nearly  so,  with  the  axis  of 
the  uterus  and  with  the  axis  of  the  pelvis.  Thus  the  relative 
position  of  the  child  is  changed. 

There  are  two  varieties  of  spontaneous  version,  one  in 
which  the  head  is  substituted  for  the  shoulder,  the  other  in 
which  the  breech  is  substituted  for  the  shoulder.  These 
varieties  of  spontaneous  version  are  the  key  to  two  correspond- 
ing varieties  of  artificial  version. 

These  processes  may  now  be  described. 

In  fig.  34  is  a  diagrammatic  scheme  representing  the  second 
stage  in  the  production  of  a  shoulder-presentation  out  of  one 
of  the  head. 

Fig.  35  represents  the  next  stage  in  the  production  of 
shoulder-presentation  :  the  breech  is  further  depressed ;  the 
axis  of  child  and  uterus  presents  a  further  divergence  from  the 
axis  of  the  pelvis ;  the  head  has  lodged  in  the  left  iliac  fossa. 

Version  by  the  Head,  or  Cephalic  Version. 

In  the  first  stage,  the  long  axis  of  the  child  and  of 
the  uterus  stands  obliquely  with  reference  to  the  pelvic  axis. 
At  the  beginning  it  is  not  very  distant  from  the  perpendicular 
of  the  brim.  It  is  a  serious  error  to  regard  these  presentations 
as  absolutely  cross  or  transverse.  It  is  only  in  the  advanced 
stage  of  labour  with  shoulder-presentation,  when  the  liquor 
amnii  has  been  long  drained  off,  when  the  uterus  has  been 
contracting  forcibly,  driving  the  shoulder  deeply  into  the 
pelvis,  that  the  child  can  truly  be  said  to  lie  across  the  pelvis. 
Diagrams  copied  from  text-book  into  text-book  have  tended  to 
fix  this  false  idea  in  the  obstetric  mind.  Yet  the  great  masters 
bear  distinct  evidence  to  the  contrary.  Wigand  insists  that 
transverse  positions  are  rare.  Esterle  and  Lazzati  say  the 
same,  and  maintain  that  the  oblique  position  is  favourable  to 
spontaneous  version.  We  venture  to  say  that,  except  in  cases 
of  dead,  monstrous,  or  small  children,  or  with  loss  of  force  of 
tbe  uterus  through  excess  of  liquor  amnii,  a  true  cross-birth, 
such  as  is  commonly  pictured  and  generally  imagined,  does  not 
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exist  at  the  commencement  of  labom-.  It  would  be  better  to 
discard  the  terms  'cross-birth'  and  'transverse-presentation' 
altogether,  and  to  speak  of  shoulder  or  oblique-presentations 
only.  In  the  shoulder-presentation  an  oblique  position  of  the 
child  may  become  transverse  in  the  course  of  labour ;  but  the 
presentation  is  not  transverse  ab  initio.  The  failure  to  realise 
this  fact  has  been  a  main  cause  of  the  en-ors  that  prevail  in  the 
doctrine  and  practice  of  Turning. 


Fig.  36. — Shewing  acute  flexion  of  Head  upon  Trunk,  or  '  balling.' 

In  diagram  (fig.  36)  the  child  and  the  uterus  EF  stand 
obliquely,  at  an  angle  of  about  15°  or  20°,  to  a  perpendicular  C  D, 
drawn  ui)on  the  plane  A  B  of  the  pelvic  brim.  The  cliild's  head 
is  nearly  in  a  straight  line  with  its  spine.  It  stands  partly  over 
the  brim,  and  partly  proj(^cting  beyond  into  the  left  iliac-fossa. 
This  is  the  first  act.  This  act  may  pass  back  into  natural 
head-labour.  Wigand,  Jorg,  and  d'Outrepont  say  this  position 
Is  common,  and  that  the  effect  of  the  first  uterine  coutractions 
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is  usually  to  bring  the  long  axis  of  the  uterus  and  of  the  child 
into  due  relation  with  the  pelvic  brim.  This  phenomenon  is, 
in  fact,  a  form  of  self-turning  or  natural  rectification. 

Version  h]i  the  breech.— 1{  this  attempt  at  rectification  fail, 
then  we  have  the  transition  into  shoidder-presentation.  The 
shoulder  or  arm  cannot  come  down  into  the  pelvis  until  the 
second  act,  a  movement  of  flexion  of  the  head  upon  the  trunk, 
takes  place.  This  happens  in  the  following  manner: — The 
muscles  of  the  fundus  uteri  contracting,  aided  or  not  by  the 
downward  pressure  of  the  abdominal  muscles  and  diaphragm, 
bring  a  force  acting  primarily  upon  the  breech,  which  lies  at 
the  fundus.  This  force  will  strike. with  greatest  effect  upon 
the  left  or  uppermost  side  of  the  breech,  at  an  angle  with  the 
long  axis  of  uterus  and  child.  The  line  G-  H  represents  the 
direction  of  this  force.  The  result  is  that  the  breech  descends. 
If  the  cavity  of  the  uterus  were  as  broad  as  long — that  is,  if  it 
were  a  flattened  sphere  or  short  cylinder  — the  child's  long  axis, 
formed  by  spine  and  head,  might  preserve  its  rectilinear 
character ;  and  as  the  breech  descended,  the  head  would  simply 
rise  on  the  opposite  side  until  it  came  round  to  the  spot 
abandoned  by  the  breech,  performing,  in  fact,  complete  version. 
But  the  uterus  is  narrower  from  side  to  side  than  fi'om  top  to 
bottom.  The  head  will  find  great  difficulty  in  rising ;  it  there- 
fore bends  upon  the  neck.  The  shoulder  pertaining  to  the 
trunk  is  kept  at  the  lowest  point  in  a  line  with  it.  The  head  is 
thrown  more  into  the  iliac  fossa,  where  it  rests  for  a  while. 
Fig.  36  represents  this  second  position  of  the  child.  AB  is  the 
plane  of  the  brim  ;  C  D  the  perpendicular  to  the  plane,  represent- 
ing the  axis  of  entry  to  the  pelvis;  EF  is  the  axis  of  the 
child's  trunk ;  and  Gf  H  shows  the  direction  of  the  downward 
force,  which  now  strikes  the  uterus  and  child  at  a  greater  angle 
with  the  perpendicular. 

Xow  the  arm  will  commonly  be  driven  down,  and  the  hand 
may  appear  externally.  The  observation  of  the  hand  will  tell 
the  position  of  the  child.  The  back  of  the  hand  looks  forwards, 
the  palm  looks  backwards,  the  thumb  to  the  left.  All  this  tells 
plainly  that  the  head  is  in  the  left  iliac  fossa,  where,  indeed,  it 
may  be  discovered  by  palpation,  and  that  the  child's  back"  is 
turned  foi'wards  to  the  mother's  abdomen.  The  right  scapula 
will  be  close  behind  the  symphysis  pubis ;  the  acromion  and 
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right  side  of  the  neck  will  rest  upon  the  left  edge  of  the  pelvic 
brim;  and  the  right  axilla  and  right  side  of  the  chest  will  rest 
upon  the  right  edge  of  the  pelvic  brim ;  whilst  the  belly  and 
legs  of  the  child,  turned  towards  the  mother's  spine,  will 
occupy  the  posterior  part  of  the  uterus. 

At  this  stage,  even  after  the  liquor  amnii  has  been  partly 
drained  off,  spontaneous  version  may  still  be  effected.  The 
process  described  as  the  second  act  still  continuing,  the  breech 
is  driven  lower,  the  trunk  bends  upon  its  side,  the  cm've  thus 
assumed  by  the  long  axis  carries  on  the  propelling  force  across 


Fig.  37. — Sliowing  Arm-jiresentation.     Head  flexed  on  Trunk.     (R.  B.) 

K  F.  Tlie  line  which  bisects  the  weilge  a  ii  c. 

the  pelvic  brim,  the  head  tends  to  rise  still  higher  in  the  left 
iliac  fossa,  the  presenting  shoulder  and  prolapsed  arm  are 
drawn  upwards  a  little  out  of  the  pelvis.  This  third  act,  one 
marked  by  increased  lateral  flexion  of  the  cliild's  body,  and  of 
movement  across  the  pelvic  brim,  is  represented  in  fig.  37. 

If  spontaneous  version  is  to  be  completed,  the  fourth  act 
succeeds.  The  breech,  being  the  most  movable  part,  receiving 
the  main  impact  of  the  driving  force,  and  tlie  trunk  being 
capable  of  bending  upon  itself,  partly  on  its  side,  jiartly  on  its 
abdomen,  is  driven  lower  and  lower;  the  right  slioulder  being 
forced  well  over  to  the  left  side  of  tlie  brim,  and  the  head 
being  fairly  lodged  in  the  upper  i)art  of  the  iliac  fossa,  the 
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brim  is  companitively  free  for  the  reception  of  the  trunk. 
This  enters  in  the  following  manner: — The  right  hip  comes 
first  into  the  brim ;  it  is  forced  lower  and  is  followed  by  the 
breech.  As  soon  as  the  breech  enters  the  pelvis — that  is,  as 
soon  as  it  gets  below  the  sacral  promontory — a  movement  of 
rotation  takes  place,  analogous  to  the  rotation  which  the  head 
takes  in  head-labour.  There  is  most  room  in  the  sacral 
hollow,  and  there  the  breech  will  turn,  following  Barnes's  curve. 
This  turn  of  the  trunk  brings  the  body  from  the  transverse 
position  it  occupied  above  the  brim  to  one  approaching  the 
antero-posterior,  and  commonly  the  head  yields  somew^liat  to 
the  altered  direction  of  the  spine  by  coming  more  forward. 

When  this  rotation  movement  is  effected,  or  rather 
simultaneously  with  it,  a  movement  of  descent  or  'progress  in 
an  arc  of  a  circle  round  the  pubic  centre  goes  on.  The  flexion 
of  the  spine  is  now  reversed.  Above  the  brim  the  trunk  was 
concave  on  its  left  side,  as  seen  in  figs.  34,  35,  36.  When  the 
breech  has  dipped  into  the  pelvis,  the  trunk  becomes  concave 
on  its  right  side.  The  breech  descends  first.  The  right 
ischium  presents  at  the  vulva.  Then  the  whole  breech  sweeps 
the  sacral  concavity  and  perinseum.  The  trunk  follows.  The 
right  arm,  which  has  not  always  risen  completely  out  of  the 
way,  comes  next ;  the  left  arm,  and  lastly  the  head,  the  right 
side  of  the  occiput  under  the  pubic  arch  taking  its  rotation 
movement  and  its  movement  in  Carus's  curve. 


Spontaneous  Expulsion  or  Evolution. 

Let  us  now  contrast  spontaneous  version  with  spontaneous 
evolution — '  evolutio  spontanea,' '  Selbtsentwickelung,'  '  evoki- 
tion  spontanee.'  The  cause  of  the  difficulty  that  opposes 
delivery  in  shoulder-presentation  must  be  first  understood. 
The  pelvic  canal  is  too  small  to  permit  a  full-sized  living  child 
to  pass  freely  when  its  long  axis  lies  across  the  inlet.  On 
looking  at  fig.  37  we  see  the  shoulder  driven  into  the  pelvis, 
forming  the  apex  K  of  a  triangle  or  wedge,  whose  base  B  0  is 
considerably  longer  than  any  diameter  of  the  pelvic  brim.  T«.i 
overcome  this  difficulty,  Nature  struggles  to  shorten  the  base 
B  C.  To  a  certain  extent  she  generally  succeeds,  and  occasion- 
ally she  succeeds  completely. 
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When  tlie  liquor  amnii  has  escaped,  the  uterus  contracts 
concentrically,  tending  to  shorten  all  its  diameters,  especially 
the  transverse  diameter.  The  axis  formed  by  the  trunk  and 
head  of  the  child,  which  go  to  make  up  the  resisting  base  of 
the  triangle,  is  flexible ;  therefore  B  and  C  are  brought  nearer 
to  each  other.  This  process  we  may  call  the  '  balling  of  the 
chilcl.^  When  the  utmost  approximation  has  been  attained  in 
this  manner,  we  still  have  the  entire  thickness  of  the  head, 
equal  to  four  inches  and  only  slightly  compressible,  plus  the 
thickness  of  the  body,  which,  after  all  possible  gain  by  com- 
pression is  effected,  is  equal  to  at  least  two  inches  more.  The 
sum  will  exceed  hy  an  inch  or  more  the  available  space  in  the 
brim.  Or,  taking  by  circumferences,  which  is  the  more  exact 
method,  we  should  find  that  the  circumference  of  the  foetal  ball 
exceeds  that  of  the  brim,  14-60  inches,  by  three  inches  or  more. 

As  a  general  rule,  it  may  be  stated  that  no  part  of  the  child, 
except  a  leg  or  an  arm,  can  traverse  the  pelvis  along  with  the 
head,  and  even  this  not  without  difficulty.  The  head  alone  is 
quite  large  enough  to  fill  the  pelvis.  One  result  of  the  great 
compression  exerted  by  the  concentric  contraction  of  the  uterus 
is  to  cause  such  compression  upon  the  chest,  abdomen,  head, 
and  neck  of  the  child,  and  so  to  compress  the  placenta  and  cord, 
that  the  child  is  asphyxiated  and  killed.  It  is  simply  squeezed 
to  death.  The  contraction  of  the  uterus,  although  evincing 
returns  of  spasmodic  violence,  rarely  remits  enough  to  allow  of 
the  restoration  of  the  placental  circulation  at  recurring  inter- 
vals. The  death  of  the  child,  leading  to  loss  of  resiliency, 
will,  after  sufficient  time,  admit  of  a  much  further  degree  of 
compression  or  '  balling,'  and  then  possibly  the  child  may  be 
so  doubled  up  and  moulded  that  it  may  enter  the  pelvis. 

One  condition,  therefore,  of  spontaneous  evolution  is  the 
death  of  the  child.  If  not  already  dead  at  the  commencement, 
it  will  almost  certainly,  if  of  medium  size  or  larger,  be  killed  in 
the  course  of  the  process.  Other  conditions  are,  a  child  below 
the  normi^l  size,  monsters  defective  in  resiliency  and  in  parts 
to  which  the  normal  physical  properties  arc  due. 

Herein  lies  a  great  distinction  between  version  and  evolu- 
tion. A  living  child  is  favourable  to  version,  a  dead  one  to 
evolution. 

The   process   of  spontaneous  evolution,  also  described  by 
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Denman  and  others  before  him,  was  afterwards  explained  by 
Douglas,  who  put  forward  his  ex[)lanation  as  a  correction  of 
that  of  Denman  under  the  erroneous  impression  that  Denman's 
description  was  not  based  upon  correct  observation  and  in- 
terpretation. Douglas  was  right  as  to  the  affirmation  of 
spontaneous  evolution,  and  wrong  as  to  negation  of  spontaneous 
version.  Denman  was  not  only  right  as  to  spontaneous  version, 
but  also  as  to  spontaneous  evolution.  Both  processes  are  now 
well  understood.     Kleinwachter  gives  an  excellent  illustration 


Fig.  38. — Evolution  in  progress.     (E.  B.) 

of  spontaneous  evolution  in  process  in    a  frozen  corpse.     We 
select  a  similar  illustration  from  Chiara. 

Spontaneous  evolution  from  the  iirst  position  proceeds  as 
follows : — At  first  we  have  the  oblique  position  of  fcetus  and 
uterus  represented  in  fig.  34.  Secondly,  strong  flexion  of 
the  head  upon  the  trunk  and  descent  of  the  shoulder  into  the 
peMs,  fig.  37  ;  the  head  is  in  one  iliac  fossa,  the  breech  in  or 
approaching  the  other.  At  this  stage,  commonly,  the  mem- 
branes burst,  and  the  arm  falls  into  the  vagina,  the  hand  ap- 
pearing externally.  Thirdly,  increased  descent  of  the  shoulder 
and  protrusion  of  the  fore-arm.  If  the  child  is  alive  at  this 
stage,  the  protruding  hand  and  arm  become  greatly  swollen  and 
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c^anosed,  livid,  from  the  pressure  upon  the  veins  in  the  axiUa 
against  the  pelvic  wall.  This  swelling,  then,  is  evidence  of 
life.  Another  correlated  fact  is  that  at  this  stage  the  cord 
frequently  comes  down  and  may  be  felt  pulsating.  It  is  apt  to 
be  washed  down  by  the  rush  of  liquor  amnii,  if  the  membranes 
burst  before  the  shoulder  and  chest  fill  the  pelvic  brim.  The 
body  then  doubling  or  balling  under  compression,  the  shoulder 
jammed  against  the  symphysis,  the  lower  side  of  the  chest 
bulges  more  and  more,  and  presents  under  the  pubic  arch. 
The  bent  trunk  is  forced  lower  into  the  pelvis,  is  followed  by 
the  breech,  which  finds  accommodation  in  the  sacral  hollow. 
This  brings  about  a  change  in  the  relation  of  the  child  to  the 
pelvic  diameter.  From  transverse,  as  above  the  brim,  the 
child  now  approaches  the  conjugate  diameters  ;  the  head  comes 
more  over  the  symphysis.  Then,  lastly,  comes  the  movement 
in  a  circle  of  the  body  round  the  fixed  shoulder.  The  side  of 
the  trunk  and  of  the  breech  sweep  the  concavity  of  the  sacrum 
and  the  perinasum ;  the  legs  follow.  When  the  whole  trunk  is 
born,  the  movement  of  restitution  is  effected,  the  back  turning 
forwards,  the  belly  backwards.  The  head  escapes  from  its 
fixed  position  above  the  symphysis  ;  the  chin  turns  downwards  ; 
the  occiput  looks  upwards  to  the  fundus  uteri ;  the  nucha  is 
turned  to  the  right  foramen  ovale.  The  head  enters  in  the 
left  oblique  diameter ;  it  takes  the  rotation  movement  in  the 
pelvis,  the  occiput  coming  under  the  pubic  arch.  Then  the 
movement  in  Carus's  curve  is  executed  ;  the  chin  first  appears, 
followed  by  mouth,  nose,  and  forehead,  which  successively  sweep 
the  perinieum.  The  occiput,  which  had  been  applied  to  the 
symphysis,  comes  last.  The  left  arm  usually  escapes  soon  after 
the  emergence  of  the  trunk.  So  strict  is  the  subjection 
througliout  this  process  to  the  laws  which  govern  the  me- 
chanism of  ordinary  labour,  that  l^azzati  does  not  hesitate  to 
describe  spontaneous  evolution  '  as  the  natural  (Iclivciy  by  the 
shoulder. 

The  lower  segment  of  the  uterus  expands  slowly,  continues 
rigid  ;  the  vagma  becomes  tumid,  congested  ;  the  vulva  presents 
similar  characters.  The  perinieum  is  put  u\Hm  the  stretch,  and 
is  likely  to  undergo  laceration. 

The  case  described  is  the  most  common  form  of  spontaneous 

'  Del  j)a7-to  j'cr  Iti.  sjxilln,  ISG7. 
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evolution.  It  is  the  type  of  the  rest.  Keeping  its  mechanism 
well  in  mind,  there  will  be  little  diflKculty  in  tracing  the  course 
of  spontaneous  evolution  when  the  child  presents  in  any  other 
position. 


Fig.  39. — Chiara's    frozen    section.      Shoulder  presentation    in    process   of 
spontaneous  evolution,  condujAicuto  corpnre. 

Such,  in  brief,  is  the  description  of  spontaneous  evolution. 
Were  it  more  often  justifiable  to  wait  and  watch  the  efforts  of 
Nature,  we  should  probably  not  seldom  enjoy  opportunities  of 
observing  it ;  but  the  well-founded  fear  lest  Nature  should  break 
down  disastrously  impels  us  to  bear  assistance. 

Spontaneous  evolution  may  be  accomplished  by  the  head 
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traversinr/  the  pelvis  first.  The  case  is  indeed  rare,  but  the 
process  and  the  conditions  under  which  it  occurs  deserve  atten- 
tion. The  essential  idea  of  spontaneous  evokition  is  that  the 
presenting  shoulder  remain  fixed,  or  at  least  should  not  rise  up 
out  of  the  pelvis  into  the  uterus.  Therefore,  if  the  head  comes 
down,  it  must  do  so  along  with  the  prolapsed  arm.  Thissimul- 
taueous  transit  of  the  head,  arm,  and  chest  can  hardly  take  place 
unless  the  child  is  small.  If  the  child  is  very  small  the  difficulty 
is  not  great.  If  the  child  be  moderately  large,  it  will  be  far 
more  likely  to  be  born  according  to  the  process  above  described 
and  figured.  But  some  cases  of  head-first  deliveries  have  been 
observed.  Pezerat  relates  ^  a  case  that  seems  free  from  ambiguity. 
The  child  was  large,  the  shoulder  presenting.  A  violent  pain 
drove  the  head  down.  Fichel  de  Flichy^  gives  two  cases. 
Ballochi  relates  one.^  Robert  Barnes  has  seen  an  instance  of 
the  kind.  Lazzati  and  Monteggia  held  that  in  such  cases  the 
descent  of  the  head  was  the  result  of  traction  upon  the  pro- 
truding arm.  Fielding  Ould  relates  the  following: — He  was 
called  to  assist  a  midwife  who  had  been  pulHng  at  the  child's 
arm,  which  came  along  with  the  head.  The  head  was  so  far 
advanced  that  it  could  not  be  put  back  in  order  to  come  at  the 
feet.  However,  after  an  hour  of  excessive  toil,  he  brought  forth 
a  living  child  with  a  depression  of  the  parietal  and  temporal 
bones  proportional  to  the  thickness  of  the  arm.  Next  morning 
the  bones  had  recovered.     Mother  and  child  did  well. 

What  are  the  conditions  required  for  the  execution  of 
spontaneous  version  ?  We  are  now  in  possession  of  at  least 
some  of  the  facts  necessary  to  enable  us  to  answer  this  question. 
It  is  probable,  however,  that  some  of  the  conditions  are  not  yet 
understood.  Certain  it  is  that  we  are  hardly  yet  in  a  position 
to  predicate  in  any  given  case  of  shoulder-presentation,  seen  at 
an  early  stage,  that  spontaneous  version  will  take  place,  as  we 
might  be  if  all  those  conditions  were  known  and  recognisable. 
They  would  be  more  familiar  if  the  law  to  turn  were  not  laid 
down  in  such  imperative  terms  ;  if  the  dread. of  evil  as  the  con- 
sequence of  neglect  of  that  law  were  not  so  overwhelming.  P^or 
if  Nature  be  always  superseded,  if  the  physician  always  resort  to 
artificial  turning  as  soon  as  he  detects  a  shoulder  presenting, 

'  Journal  C'omjfli'mcntaijv,  t.  xx\x.      ^  Oh.icrratioiiJ<  MidiroC/iiriirgii'ahs. 
'  Manualo  conqdito  di  Oitetneia,  1859. 
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how  can  he  obtain  sufficient  opportunities  for  discovering  the 
resources  of  Nature  and  how  she  acts  in  turning  them  to 
account  ? 

The  principal  conditions,  however,  seem  to  be:  1.  A  live 
child,  or  one  so  recently  dead  that  the  tone  or  resiliency  of  its 
spine  is  still  perfect.  2.  A  certain  degree  of  mobility  of  the 
child  in  utero.  3.  Strong  action  of  the  uterus  and  auxiliary 
muscles.  A  roomy  pelvis  does  not  appear  to  be  especially 
necessary.  The  retention  of  some  amount  of  liquor  amnii  may 
facilitate  mobility.  It  most  frequently  takes  place  at  the  be- 
ginning of  the  dilatation-stage,  when  the  foetus  is  freely  movable. 
It  is  effected  by  the  restitution  action  of  the  uterus. 


Fig.  40. — Showinf;  Process  of  Spontaneous  Evolution  (R.  B.).     The  arm  is 
laid  horizontally  to  save  space  on  the  page. 

Spontaneous  version  is  not  likely  to  take  place  when  the 
shoulder  has  been  driven  down  in  a  point  with  a  part  of  the 
chest-wall  low  in  the  pelvis,  and  the  uterus  is  strongly  grasping 
the  foetus  in  every  part,  bending  its  long  axis  by  approximating 
the  head  and  breech.  It  is  not  likely  to  take  place  when  the 
head  has  advanced  towards  a  position  above  the  symphysis 
pubis,  indicating  that  the  movement  of  rotation  has  advanced. 
Several  observers,  however,  have  witnessed  self-turning  when 
the  arm  has  protruded.  Spiegelberg  has  seen  it  twice.  But 
the  practical  question  will  arise  :  Is  spontaneous  version  so  likely 
ever  to  occur  that  we  shall  be  justified  in  trusting  to  Nature  ? 
Ample  experience  justifies  an  answer  in  the  affirmative.     But 
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the  gi'eat  lesson  taught  by  the  observation  of  the  phenomena 
of  version  is  this  :  If  Nature  can  by  her  unaided  powers  accom- 
plish this  most  desirable  end,  we  may  by  careful  study  and 
appropriate  manipulation  assist  her  in  the  task.  We  shall  be 
the  better  ministers  to  Xature  in  her  difficulties,  as  we  are  the 
better  and  humbler  interpreters  of  her  ways.  '  Natura  envm 
noil  nisi  jjarendo  vincitur.^ 

The  application  of  this  principle  and  of  the  preceding  study 
will  be  discussed  when  we  have  to  treat  of  the  operation  of 
Turning. 

Diagnosis,  Course,  and  Treatment — Dangers  to  Mother 
and  Child. 

The  diagnosis,  consisting  mainly  in  recognising  the  mal- 
position, resolves  itself  nearly  into  that  of  the  presentation. 
The  question  of  prognosis — that  is,  of  estimating  the  probability 
of  the  case  being  concluded  by  Natm-e's  operations,  spontaneous 
version,  or  spontaneous  expulsion — must  be  governed  by  the 
considerations  already  set  forth,  and  by  the  conditions  of  the 
individual  case. 

The  treatment  may  be  very  important.  It  consists  obviously 
in  aiding  Nature  in  the  task  she  is  engaged  in.  In  eases 
favourable  to  probable  cephalic  version,  the  physician  takes 
note  of  the  obliquity  of  the  uterus  and  assists  in  rectifying  it. 
For  example,  if,  as  is  commonly  the  case,  the  fundus  is  inclined 
to  the  right,  he  applies  pressure  to  the  fundus  on  the  right  side, 
directing  it  towards  the  median  line,  whilst  at  the  same  time, 
by  the  palm  of  the  other  hand  applied  to  the  opposite  or  pelvic 
end  of  the  uterus,  he  pushes  this  to  the  middle  line.  Thus 
gentle,  steady  pressure  applied  simultaneously  to  both  poles  of 
the  uterus,  the  axis  of  the  uterus  and  of  the  child  is  brought 
into  due  relation  with  that  of  the  pelvis,  and  the  head  is  carried 
to  its  proper  place  over  the  brim.  Or  the  bi-polar  principle 
may  be  applied  in  another  way — namely,  by  pulling  down  the 
cervix  uteri  from  within,  by  hooking  the  forefinger  into  the  os 
uteri,  whilst  pressure  is  exerted  on  the  fundus  externally  towards 
the  median  line.  If,  when  due  relation  is  attained,  the  mem- 
branes are  ruptured,  the  restitution  force  of  the  uterus  will  aid 
in  securing  the  head  in  the  brim.  If  this  be  found  doubtful, 
the  forceps  sliould   be  a})plie(l.     The   course   of  the  labour  is 
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then  gi-eatly  under  the  command  of  the  physician.  The  pos- 
ture to  be  observed  by  the  woman  should  be  that  which  favours 
gravitation  of  the  fundus  uteri  towards  the  median  line. 

This  question  and  the  cognate  one,  how  to  aid  spontaneous 
version  by  the  breech,  will  be  further  discussed  when  describing 
'  Versions.'  If  obliquity  of  the  uterus  and  moderate  deviation 
of  the  head  to  the  side  of  the  brim  be  observed  before  the  advent 
of  labour,  things  may  be  brought  into  due  relation  by  similar 
external  bi-polar  manoeuvres,  and  secured  there  by  judicious 
padding  at  the  fundus,  and  in  the  iliac  fossa  maintained  by  a 
roller.  This  has  been  practised  successfully  by  Flamant, 
Osiander,  Wigand,  d'Outrepont,  ourselves  and  others. 

How  to  aid  spontaneous  evolution  will  be  described  when 
treating  of  version  under  '  Dystocia.' 

Danger  to  mother  and  child. — The  spontaneous  version  is 
favourable  to  recovery  of  mother  and  child.  The  process,  being, 
in  fact,  a  return  to  the  conditions  of  natural  labour,  is  therefore 
propitious  to  both.  This  applies  especially  to  cephalic- version. 
The  risk  attending  breech-version  is  also  small  to  the  mothers, 
but  the  risk  to  the  child  is  likely  to  be  the  same  as  that  en- 
countered in  ordinary  breech-labours. 

The  danger  attending  spontaneous  evolution  is  serious.  As 
we  have  seen,  the  process  commonly  postulates  a  dead  or  imma- 
ture child  to  begin  with,  or  its  destruction  dming  its  execution. 
A  very  small  child  might  pass  alive  through  a  roomy  parturient 
canal.  Simon  ^  says  that  14  out  of  125  children  survived,  and 
in  some  of  these  the  child  was  well  developed.  The  danger  to 
the  mother  exceeds  that  of  ordinary  labour.  She  has  to  run 
the  gauntlet  of  rupture  of  the  uterus,  of  exhaustion,  of  injury 
to  the  bladder,  of  over-wrought  nervous  and  vascular  tension  at 
remote  points — in  short,  all  the  dangers  of  dystocia  arising 
during  the  labour  and  consequent  upon  it. 

It  is  not  easy  to  state  these  numerically.  The  number  of 
cases  uncomplicated  by  accident  and  by  treatment  are  too 
limited  to  admit  of  those  seemingly  precise,  but  really  most 
deceptive,  constructions  called  statistical  statements.  But 
Simon  notes  only  3  maternal  deaths  out  of  125. 

Presentation  of  the  limbs  along  with  the  head. — We  have 
already  said  that,  as  a  general  rule,  the  head  is  large  enough  to 
'■  Die  Sdidentmclcelung ,  1867. 


224  LABOUE— MECHANISM.  chap.  iv. 

fill  the  pelvis  by  itself.  It  does  not  readily  tolerate  any  other 
part  in  company.  But  it  occasionally  happens  that  a  hand,  or 
even  an  arm,  may  descend  alongside  the  presenting  head. 
Such  cases  may  be  said  to  be  '  missed  shoulder-presentations.' 
A  little  more  descent  of  the  arm  or  at  a  little  earlier  period, 
and  the  head  might  be  deflected  out  of  the  brim,  and  the 
shoulder  might  take  its  place. 

It  is  not  a  very  uncommon  event,  however,  for  a  hand  to 
come  down  by  the  side  of  the  head  partly  engaged  in  the 
brim.  Generally,  as  soon  as  the  head  descends  so  low  as  to 
get  fixed  in  the  brim,  the  hand  or  arm,  meeting  more  resistance 
from  the  lower  segment  of  the  uterus  and  the  side  of  the 
pelvis,  recedes,  and  the  head  then  proceeds  alone. 

When  the  arm  is  prolapsed,  this  is  generally  due  to  im- 
perfect filling  of  the  lower  segment  of  the  uterus  and  of  the 
pelvic  brim  by  the  head ;  as  happens  when  the  position  of  the 
uterus  is  oblique,  or  the  head  is  small,  or  the  shape  of  the  brim 
is  irregular,  as  when  it  is  reniform.  Premature  labour  and 
death  of  the  foetus  are  favouring  conditions.  Under  such  con- 
ditions the  arm  is  likely  to  be  washed  down  when  the  liquor 
amnii  escapes  with  a  rush.  Under  ordinary  proportions,  it  is 
not  a  very  rare  thing  to  see  the  hand,  and  even  a  part  of  the 
fore-arm,  come  through  the  outlet  alongside  of  the  head.  But 
there  may  be  considerable  delay  and  difficulty  if  the  arm 
descends  low  in  the  anterior  wall  of  the  pelvis.  Such  a  relation 
may  impede  the  rotation  of  the  head,  and  lead  to  great  bruis- 
ing of  the  arm.  The  least  troublesome  relation  is  when  the 
arm  is  placed  in  the  hinder  side  of  the  pelvis ;  it  then  finds 
room  in  the  space  on  the  right  or  left  of  the  promontory,  and 
may  not  seriously  interfere  with  the  course  of  labour. 

The  treatment  falls  within  the  scope  of  the  operations  for 
dystocia,  and  will  be  described  in  the  section  on  Version.  We 
are  in  this  place  concerned  with  the  more  strictly  physiological 
cases. 

Complicated  Presentations. 

Prolapse  of  the  umbilical  cord  is  a  frequent  complication  of 
oblique  and  breech  presentations,  of  placenta  ])r;cvia,  premature 
labour,  excess  of  liquor  anniii,  indeed  of  all  labours  in  wliich  the 
lower  segment  of  tlie  uterus  below  Bandl's  ring  and  the  brim 
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of  the  pelvis  is  imperfectly  filled  by  the  presenting  part  of  the 
child.  This  subject  also  will  be  more  fully  described  in  the 
section  on  Version. 

Presentation  of  the  placenta. — This  is  described  under 
'  Haemorrhage.' 

Presentation  of  a  polypus  or  tumour. — This  will  be  de- 
scribed under  '  Dystocia.' 

Dorsal  displacement  of  an  arm  also  falls  under  '  Dystocia.' 

Twins. 

The  history  of  twin-gestation  has  been  partly  drawn  in  the 
chapter  on  the  Physiology  of  Grestation.  We  refer  to  this 
section  (see  p.  258,  Vol.  I.)  as  an  introduction  to  what  follows 
on  the  clinical  aspects  of  labour  with  twins. 

In  many  cases  the  labour  is  premature,  coming  in  the 
eighth  or  ninth  month.  The  combined  weight  of  the  two 
foetuses,  and  therefore  of  the  space  they  occupy,  will  com- 
monly exceed  that  of  a  single  foetus,  even  of  a  more  advanced 
gestation.  Thus,  taking  the  weight  of  a  mature  single  foetus 
at  term  to  be  nine  pounds,  the  combined  weight  of  twins,  at 
the  end  of  eight  months,  may  be  twelve  pounds  or  more.  Add 
to  this  excess  of  weight  and  bulk  of  the  foetal  element,  the 
increased  quantity  of  liquor  amnii,  the  two  placentas,  and  the 
larger  uterus,  and  it  is  not  surprising  that  tolerance  of  the 
gestation  is  exhausted  at  an  earlier  period  than  in  the  ordinary 
course  of  single  gestation.  Perhaps  also,  under  the  double 
stimulus,  the  vascular  and  nervous  tension  is  greater,  and  so 
the  explosion  of  labour  is  precipitated.  One  factor  determining 
labour  is,  no  doubt,  the  distension  of  the  uterus  ;  and  the  limit 
of  distensibility  is  sooner  reached  in  twin-gestation.  The 
account  given  (see  Vol.  I.  p.  258)  of  the  disposition  of  the 
foetuses  in  utero  supplies  the  clue  to  the  character  of  the 
labour.  Thus  when  the  foetuses  are  enclosed  each  in  its  own 
fruit-sac,  the  cords  and  limbs  are  usually  preserved  from 
mutual  entanglement.  Then  the  children  will  be  born  suc- 
cessively without  difficulty. 

There  are  two  chief  dispositions  of  the  children  :  1.  In  this 
case  both  the  foetuses  are  disposed  head  lowermost,  but  on  a  dif- 
ferent level.     2.  The  fcetuses  are  reversed — that  is,  one  occupies 
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the  lower  segment  of  the  uterus,  its  head  lowermost  over  the 
pehic  brim  ;  the  other  fits  itself  to  the  uterus  and  its  fellow 
by  taking  the  opposite  posture — that  is,  breech  downwards, 
head  at  fundus  uteri.  Each  foetus  is  in  its  own  sac  ;  one  lower 
than  the  other. 

The  'position  of  the  foetuses  at  labour.  Spiegelberg,  sum- 
mingupl,138  twin-labours  analysed  by  Kleinwiichter  andEeuss, 
found  that  both  presented  by  the  head  in  558  instances,  or  very 
nearly  one-half;  that  one  presented  by  the  head,  the  other  by 


Fig.  41.— Sbowinj;  one  disposition  of  twins.     (Ilamsbotliani.) 

the  breech,  361  times,  or  nearly  one-third  ;  that  both  presented 
by  the  breech  98  times;  one  by  head  and  one  transversely  71 
times;  one  breech  and  one  transverse  46  times;  both  trans- 
versely 4  times. 

Thus,  of  2,276  children,  the  heatl  presented  in  1,548,  the 
breech  in  603,  and  there  were  125  transverse-presentations. 

It  is  thus  seen  that,  although  head-presentations  predomi- 
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nate,  the   proportion  of  breech   and    transverse-presentations 
greatly  exceeds  what  is  observed  in  single  births. 

In  both  cases,  one  ovum  presents  at  the  cervix  uteri  and 
engages  in  the  brim  of  the  pelvis  at  a  time.  Indeed,  under  the 
law  of  accommodation,  one  foetus  will  necessarily  push  the  other 
aside  during  gestation,  or  at  the  commencement  of  labour. 
Thus,  at  the  beginning  twins  may  not  be  suspected.  The 
membranes  and  a  head  present  in  the  ordinary  way.  The  dila- 
tation-period is  often  more  tedious.  The  force  has  to  be  trans- 
mitted to  the  presenting  bag  of  membranes  through  the  other 
bag.  Force  is  therefore  wasted.  Besides  this,  the  uterus  is 
over-distended  and  its  contractile  power  is  imi^aired.  When 
the  presenting  bag  is  ruptured,  and  the  liquor  amnii  has 
wholly  or  partially  escaped,  there  may  still,  for  the  reasons 
stated,  be  some  delay  in  the  expulsive  stage ;  but  not  seldom 
the  uterus  acts  vigorously  and  the  first  child  is  born  quickly. 
"When  this  is  delivered,  its  cord  should  be  tied. 

Course  of  Ic.hour  ivith  hvins.  Taking  the  case  in  which 
the  foetuses  are  disposed  head  down,  we  find  that  one  presents 
at  a  time.  The  membranes  burst,  the  head  engages  in  the 
pelvis  much  as  in  single  labour,  and  the  child  progresses 
through  to  birth.  It  sometimes  happens  that  the  second  child 
follows  very  quickly,  so  that  there  is  no  time  or  occasion  to 
consider  diagnosis  or  treatment.  But  sometimes  the  first  child 
is  delivered  slowly.  Occasionally  its  placenta  follows.  If  it 
should  not  do  so  at  once,  it  is  held  to  be  good  practice  to  tie 
its  cord,  separate  the  child,  and  wait  a  while.  The  reason  for 
tying  the  cord  is  the  possibility  of  anastomosis  between  the 
placentas  of  the  two  foetuses,  so  that  if  we  divided  one  cord 
without  tying  it,  blood  might  be  drained  off  from  the  placenta, 
and  the  child  still  in  utero  and  dependent  upon  the  placental 
circulation  might  be  destroyed.  This  possibility,  slender  as  it 
is,  must  be  borne  in  mind. 

An  interval  of  repose  follows  the  expulsion  of  the  first  child. 
It  is  observed  that  the  abdomen  and  the  uterus  have  not 
shrunk  as  is  usual  after  single  birth ;  and  on  palpation  the 
outline  of  the  still  large  uterus  may  be  felt ;  the  parts  of 
another  child  may  also  be  made  out.  Examining  internally,  a 
second  bag  of  membranes  is  felt  occupying  the  dilated  cervix 
uteri,  and  through  it  the  presenting  part  of  the  child  ;  in  the 
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case  under  consideration,  it  is  another  head.  The  passages 
having  been  fully  dilated  or  "  canalised  "  by  the  first  child,  it 
might  be  expected  that  the  second  child  would  pass  quickly. 
It  is  often  so.  But  occasionally  the  labour  lingers,  from 
uterine  or  systemic  exhaustion.  If  not  aided,  the  delivery  of  the 
second  child  may  be  delayed  for  several  hours.  Cases  are 
reported  in  which  the  second  child  has  not  been  born  imtil 
one,  two,  three,  or  more  days  later. 

When  the  second  child  is  born,  its  cord  is  tied  in  the  usual 
manner.  There  is  again  an  interval  of  repose,  to  prepare  for 
the  placental  period.  It  is  not  desirable  to  hurry  this  stage. 
But  it  is  especially  useful  to  maintain  steady  pressure  upon  the 
body  of  the  uterus.  "When  the  contractile  property  returns, 
the  pressm-e  should  then  be  concentric — that  is,  the  uterus 
should  be  grasped  by  the  two  hands,  as  described  by  the  title 
of 'Expression  of  the  Placenta.' 

The  over-distended  uterus  rarely  contracts  so  powerfully  to 
detach  and  cast  the  placentas  as  it  does  in  single  labour.  '  Ex- 
pression,' therefore,  is  especially  called  for.  In  this  way  the 
placentas  may  be  detached  and  squeezed  out  into  the  bed.  In 
some  cases  the  placentas  come  separately;  in  others,  attached 
in  one  cake.  But  it  is  necessary  to  be  doubly  careful  so  to 
compress  the  uterus  from  side  to  side  as  well  as  downwards,  as 
to  avoid  causing  inversion  of  the  organ. 

The  placentas  expelled,  steady  pressm-e  should  still  be  kept 
up  on  the  fundus  uteri,  at  first  by  the  intelligent  hand,  then 
by  pad  and  binder.  The  liability  to  haemorrhage  in  plural 
labours  is  greater,  from  four  causes:  1.  There  is  probably  a 
greater  volume  of  circulating  blood  with  increased  vascular 
tension  ;  2.  The  area  left  bare  by  the  double  placenta  is  greatly 
larger;  3.  The  uterus  is  thinner  and  weaker;  4.  The  shock  of 
the  labour  is  greater,  due  chiefly  to  the  sudden  loss  of  the 
double  burthen.  We  have  seen  that  Gassner  estimates  the  loss  in 
single  labour,  made  up  of  child,  liquor  amnii,  placenta,  blood,  and 
excretions,  at  a  little  more  than  ten  per  cent,  of  the  body-wciglit. 

In  the  case  of  twins,  the  proportional  loss  to  the  body- 
weight  IS  higher.  The  sudden  removal  of  this  mass  from  the 
pelvis  and  abdomen  must  exercise  a  corresponding  impression 
upon  the  nervous  and  ^■ascular  systems. 

So  far  labour  with  twins  follows  the  ordinary  course  of  single 
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labour,  the  difference  being  that  one  ovum  presents  first  and 
that  another  follows.  Such  a  labour  falls  under  '  Eutocia.'  But 
things  do  not  always  proceed  so  smoothly.  The  foetuses  may 
obstruct  each  other  in  the  labour,  and  give  rise  to  serious  forms 
of  '  Dystocia,'  requiring  operative  aid  to  release  them  and  to 
effect  delivery.  These  complications  and  the  treatment  will  be 
described  in  connection  with  the  appropriate  operations. 

Trijplets. 

Labour  with  triplets  differs  mainly  from  labour  with  twins 
in  being  likely  to  be  even  more  premature.  The  children  may 
follow  each  other  at  long  intervals,  but  sometimes  they  succeed 
rapidly,  and  it  is  even  possible  for  two  of  them  to  engage  in 
the  pelvis  at  the  same  time.  The  placentas  may  be  distinct. 
In  one  case  observed  by  ourselves  three  placentas  came  away 
quite  separate  fi-om  each  other.  They  may,  however,  be 
united  at  their  margins.  A  placenta  may  present  after  the 
birth  of  one  child,  and  come  away  before  the  next  child 
engages  in  the  pelvis.  Entanglement  may  occur  as  in  twins, 
but,  the  children  being  generally  smaller,  great  difficulty  rarely 
occurs  from  this  cause.  The  risk  of  haemorrhage  is  probably 
greater  than  in  twin-labour,  and  corresponding  care  is  required 
in  preventing  or  arresting  it. 
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CHAPTER  V. 

ACCIDENTS  OCCURRING  DURING  AND  FOLLOWING  UPON  LABOUR. 
THE  HAEMORRHAGES,  INCLUDING  THE  HEMORRHAGES  OF  GES- 
TATION :  SO-CALLED  '  ACCIDENTAL  HEMORRHAGE  ;  '  PLACENTA 
PREVIA ;  POST-PARTUM  HEMORRHAGE  ;  SECONDARY  OR  PUER- 
PERAL   HEMORRHAGE  ;    THROMBUS    OR    HEMATOCELE. 

During  labour  and  soon  after  it  certain  accidents  may  arise. 
The  principal  accidents  that  occur  dmdng  labour  are  : — 

A.  Haemorrhage,  including  thrombus  or  ha?matoma. 

B.  Lesions  of  the  parturient  canal,  as  ruptures,  lacerations, 
bruisings  of  the  uterus,  vagina,  and  perinaeum  ;  sloughing. 

C.  Fistulfe  :  vesico- vaginal,  recto- vaginal. 

D.  Inversion  ;  retroflexion  ;  anteflexion  of  the  uterus. 
The  following  accidents,  although  their  cause  may  be  traced 

back  to  the  labom',  come  into  prominence  chiefly  at  variable 
times  after  labour : — 

E.  Inflammation  and  looj^ening  of  the  pelvic  joints. 

F.  Sub-involution  of  the  uterus. 

Gr.  Various  nervous  disorders,  as  paralysis  of  the  uterus, 
bladder,  and  intestines.  (Puerperal  insanity  has  been  described 
under  the  '  Diseases  of  Gestation,'  see  Vol.  I.) 

H.  Disorders  of  the  circulation  and  lungs.  (These  merge 
into  the  '  Diseases  of  Puerpery.') 

This  chapter  will  comprise  the  history  of 

A.— H^MOKRHAGE. 

In  order  to  present  a  connected  and  more  philosophical 
account  of  haimorrhage,  we  here  bring  together,  into  one  con- 
tinuous history,  the  hijemorrhages  of  gestation,  of  labour,  and 
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of  piieipery.  The  hajmorrhages  \\hich  break  out  during  these 
successive  epochs  of  the  parturient  process  have  one  common 
foundation.  It  is  true  that  the  conditions  which  lead  imme- 
diately to  the  outbreak  of  h?emorrhage  in  these  three  epochs, 
that  the  clinical  history,  and  the  treatment  present  distinctive 
characters.  Still,  the  different  characters  will  be  the  better 
understood  by  studying  the  haemorrhages  of  parturition  in 
their  essential  connection,  preserving  the  natural  order  of 
historical  sequence.  So  shall  we  more  firmly  grasp  the  general 
facts  and  laws  of  haemorrhages,  their  physiological  evolution, 
and  the  principles  of  treatment. 

General  Laius  and  jjve-disposing  Causes  of  Hceinorrhage. 

The  chief  of  these  are  high  nervous  and  vascular  tension  ; 
hydraemia ;  the  stimulus  of  ovulation ;  the  developmental 
attraction  of  blood  to  the  pelvic  vessels. 

Although  these  factors  are  most  active  in  gestation,  some 
of  them  are  at  work  in  the  haemorrhages  of  the  non-gravid 
state.  The  haemorrhages  of  early  gestation  are  strictly  ana- 
logous to  menstruation  and  menorrhagia.  This  analogy,  if 
less  clearly  seen  in  the  haemorrhages  of  advanced  pregnancy, 
of  labour,  and  of  puerpery,  may  nevertheless  be  traced.  It  is  a 
further  illustration  of  the  physiological  homology  of  menstrua- 
tion and  labour  already  pointed  out. 

We  may  first  broadly  distinguish  the  haemorrhages  as 
follows : — 

1.  The  haemorrhages  of  gestation     .  j  are  haemorrhages  of 

2.  „  labour    .     .  (         high  tension. 


3.  .      „  puerpery 

Thus  we  realise  a  first  distinction. 


are  haemorrhages  of 
low  tension. 


I.  The  Haemorrhages  of  Gestation. 

These  group  themselves  clinically  into — ■ 

A.  The  hfemorrhages  of  the  first  three  or  four  months,  and 

B.  The  haemorrhages  of  advanced  gestation. 
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A.  The  Haemorrhages  of  Early  Gestation. 

Many  of  these  are  associated  as  cause  and  effect  with  abor- 
tion. In  tracing  the  history  of  abortion  we  have  necessarily 
referred  to  these  cases.  But  haemorrhages  occur  in  connection 
with  early  pregnancy  which  do  not  necessarily  affect  the 
attachments  of  the  ovum.  It  is  desirable  to  point  these  out 
in  the  first  place. 

Hcmnorrhages  of  early  joregnancy  not  entailing  abortion. 
Under  the  high  vascular  tension  and  pelvic  hypersemia  at- 
tending gestation,  the  gorged  mucous  membrane  of  the 
vaginal  portion  and  cervical  canal  may  permit  blood  to  ooze 
out  in  quantity  large  enough  to  attract  attention,  and  to 
give  the  alarm  that  abortion  is  impending.  This  may  occur 
without  any  lesion  of  the  mucous  membrane.  But  it  is  more 
likely  to  occur  when  there  is  abrasion  or  loss  of  the  epithelial 
element.  In  either  case,  the  haemorrhage  is  especially  prone 
to  break  out  at  a  menstrual  epoch.  Indeed  this  is  a  general 
law  observed  in  all  the  hsemorrhages  of  gestation,  and,  it  may 
be  added,  of  all  haemorrhages  after  labour  and  in  the  non- 
gravid  state.  It  is  the  consequence  of  the  increase  of  vascular 
and  nervous  tension  at  those  epochs. 

The  continuance  of  haemorrhages  of  this  kind,  although  the 
blood  escapes  from  an  area  outside  that  properly  concerned  in 
the  gestation,  may  still,  by  attracting  an  unwonted  flux  to  the 
uterus  generally,  lead  to  such  excess  of  blood-pressure  in  the 
uterine  vessels  as  to  induce  extravasation  in  the  decidua,  and 
thus  lead  to  abortion. 

In  this  event  we  see  an  illustration  of  one  of  the  laws  of 
lucmorrhage  which  has  a  wide  application.  The  law  is  this  : 
When  haemorrhage  sets  in  from  any  given  point,  there  quickly 
follows  an  attraction  of  blood  towards  the  point  of  escape.  The 
blood  destined  for  the  system  generally  is  greatly  diverted  from 
its  equable  distribution,  and  directed  in  undue  force  and  quan- 
tity to  the  broken  point  in  the  circulation.  There  is,  in  short, 
a  disorder  in  the  dynamics  of  the  circulai  ion. 

One  indication,  then,  in  the  treatment  of  all  h;rmorrhages, 
especially  a])])lyiiig  to  tlie  case  in  question,  is  to  control  this 
perverted   action    of  the   circulation.     To    accouq»lish    this   we 
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seek  to  lower  the  nervous  and  vascular  tension,  by  giving  salines, 
laxatives,  and  sedatives.  Digitalis,  and  the  bromides  are  ex- 
tremely useful.  Lisfrane  insisted  upon  the  value  of  '  derivative 
venesection,' that  is,  opening  a  vein  in  the  arm  ;  by  setting  up  a 
new  attraction,  the  current  of  blood  will  be  diverted  from  the 
seat  of  hremorrhage.  At  the  same  time  the  tension  of  the 
vascular  system  is  lowered.  Without  recommending  empirical 
recourse  to  this  method,  we  know  that  in  some  cases  it  has 
been  useful,  and  it  illustrates  the  law  of  h£emorrhage.  At  the 
same  time  we  examine  the  seat  of  haemorrhage  for  indications 
for  local  treatment. 

But  tliere  is  another  form  of  local  disease,  almost  always 
giving  rise  to  haemorrhage,  which  demands  close  attention. 
This  is  malignant  disease  of  the  cervix  uteri.  In  cases  of  this 
kind,  haemorrhages,  at  times  profuse,  occur  at  the  menstrual 
epochs  and  at  uncertain  times  ;  copious  serous  discharges  tinged 
with  blood,  and  often  offensive  to  the  smell,  being  more  or  less 
continuous.  Pain  is  not  constant.  When  these  discharges  are 
observed,  local  exploration  may  reveal  the  disease  by  the  enlarge- 
ment of  the  vaginal-portion,  induration,  an  irregular  knobby 
surface,  perhaps  ulceration.  One  event  is  common  :  the  occur- 
rence or  increase  of  bleeding  under  the  examination.  But  we 
must  point  out  that  all  the  conditions  mentioned  may  be  found, 
and  yet  the  case  may  not  be  one  of  malignant  disease.  We  have 
been  considted  on  cases  so  suggestive  of  cancer  that  immediate 
resort  to  amputation  of  the  diseased  cervix,  or  the  preliminary 
induction  of  labour,  has  been  strongly  urged,  and  in  which  the 
subsequent  history  proved  that  there  was  no  cancer.  The  con- 
ditions described  are  sometimes  produced  under  the  simple 
action  of  gestation  upon  a  cervix  which  had  previously  been  the 
seat  of  chronic  follicular  inflammation.  The  glands  or  follicles 
of  the  vaginal-portion  become  the  foci  of  inflammatory  action  ; 
hyperplasia  with  induration  is  set  up ;  and  then,  when  the  intense 
hyper^emia  of  gestation  is  added,  the  swelling  is  greatly  in- 
creased, the  dark  purple  congestion  and  abrasion  from  epithelial 
shedding  enhances  the  suspicion  of  malignancy,  and  the 
case  is  set  down  as  cancer.  We  have  seen  all  these  conditions 
subside  quickly  after  labour,  and  the  cervix  return  to  the 
pale,  smooth  appearance  of  health.  It  will  nevertheless  some- 
times   be   difficult    to    differentiate    these    cases.      It   might. 
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perhaps,  be  stated  geEerally  that  we  should  not  readily  admit 
the  presence  of  cancer  unless  it  had  been  fairly  diagnosed  before 
the  gestation,  and  unless  there  is  evidence  in  induration  and 
fixing  of  the  cervix  by  extension  to  the  vaginal-roof. 

It  may  be  reasonably  suspected  that  some  cases  published 
as  successful  examples  of  amputation  of  cancerous  cervix  during 
gestation  were  examples  of  the  simulated  cancer  described  above. 

The  course  of  gestation  complicated  ivith  cancer.  When 
things  are  allowed  to  take  their  course,  the  issue  is  almost  in- 
variably disastrous.  The  disease  is  not  arrested  by  gestation  ; 
hemorrhage  and  exhausting  discharges  recur  ;  and  when  labour 
sets  in  there  is  imminent  danger  of  laceration  of  the  cervix, 
which  may  extend  and  cause  rapid  death.  If  the  woman  escape 
this  catastrophe,  she  still  has  to  run  the  hazard  of  traumatic 
haemorrhage,  which  it  may  be  difficult  to  restrain  even  by  the 
actual  cautery  or  by  ferric  chloride.  The  next  danger  is  from 
sloughing  of  the  injm-ed  tissues  and  septicaemia.  And  if  she 
survive  all  these  dangers,  she  will  probably  sink  at  no  distant 
period  from  the  ordinary  progress  of  the  disease,  the  more 
quickl}^  from  the  impaired  vital  powers  consequent  on  labom* 
and  puerpery. 

It  occasionally  happens  that,  the  natural  development  of  the 
inferior  segment  of  the  uterus  and  of  the  cervix  being  prevented 
by  the  diseased  transformation  of  tissue,  labour  at  term  is  post- 
poned, and  the  fcetus  perishes.  We  have  seen  a  deplorable 
instance  of  this  kind.  A  woman  who  had  borne  several  childi-en 
was,  in  her  last  pregnancy,  overtaken  by  malignant  disease  of 
the  cervix.  It  was  detected  when  gestation  was  advanced. 
The  calculated  term  had  been  passed,  when  profuse  foetid  dis- 
charges and  septicaemia  set  in.  In  this  state  she  came  up  from 
the  country,  moribund.  We  found  the  cervix  and  lower  segment 
brawny,  thick,  bleeding,  and  a  most  foetid  stench  ;  the  skull  was 
felt  presenting,  scalp  flaccid,  bones  loose.  She  was  too  far  gone 
to  think  of  Caesarian  section,  the  more  especially  as  the  disease 
had  so  extended  that  Porro's  operation  could  not  have  been 
carried  out.  As  the  sole  hope  of  relief  from  the  septicaemia,  we 
removed  the  macerated  fa-tus,  after  crushing  down,  to  offer  the 
minimum  of  resistance.  The  brittle,  necrosed  tissues  of  the 
uterus  gave  way,  and  death — not,  we  believe,  much  accelerated 
by  the  operation — followed  in  a  few  hours. 
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In  other  cases  the  foetus  has  died  and  been  retained  for  some 
time,  suggesting  '  jirotracted  gestation  '  or  '  missed  labour.' 

Treatment,  This  will  depend  upon  the  natiii'e  and  extent 
of  the  disease.     Three  classes  of  cases  may  be  distinguished  :  — 

1.  Those  in  which  the  disease  is  strictly  localised  in  the 
vaginal-portion,  and  coming  under  observation  near  the  term  of 
gestation.  In  these  the  prospect  of  delivery  with  safety  is 
good.  There  is  some  danger  lest  the  morbid  tissues  may  rend 
under  the  distension  of  the  passing  head ;  but,  as  a  clinical  fact, 
the  cervix  generally  dilates  fairly. 

2.  In  a  second  class  of  cases,  the  disease  still  localised  and 
the  gestation  not  far  advanced,  it  will  be  best  to  amputate  the 
diseased  portion  by  the  ecraseur  or  by  the  galvanic  cautery  wire. 
Thus  taken  early,  we  may  hope  to  anticipate  the  extension  of 
the  disease,  which,  if  allowed  to  go  on,  might  have  rendered 
labour  impossible  without  the  infliction  of  dangerous  violence 
to  the  parts. 

3.  In  a  third  order  of  cases,  where  the  disease  is  more 
extensive,  having  invaded  the  upper  part  of  the  cervix  and 
lower  segment  of  the  uterus,  the  true  course  to  adopt  is  to 
remove  the  uterus  altogether  by  Porro's  operation.  Spencer 
Wells '  relates  a  successful  case. 

It  may  even  be  contended  that  this  radical  operation  would 
be  best  in  all  cases  in  which  the  disease  is  presumably  limited 
to  the  uterus. 

The  hcemorrhages  of  abortion  arise  directly  from  blood 
being  extravasated  between  the  decidua  and  fcetal  elements  of 
the  placenta,  disturbing  the  utero-placental  connections  ;  or 
from  disease  of  the  ovum  as  in  hydatiform  degeneration.  This 
subject  has  beea  discussed  as  a  part  of  the  history  of  Abortion 
{see  Vol.  I.). 


B.  The  Haemorrhages  of  Advanced  Gestation. 

a.  Accidental  hcmnorrhage.  By  this  term  is  understood 
simply  the  hsemorrhage  that  breaks  out  in  the  course 
of  gestation,  usually  before  the  natural  advent  of  labour,  the 
placenta   having   grown    in    its    normal  site — that   is,   within 

'  Med.-Chir.  Trans. 
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the  fundal  and  equatorial  zones  of  the  uterus.  In  this  sense 
it  is  distinguished  from  placenta  prsevia,  which  gi'ows  greatly 
or  wholly  within  the  lower  zone.  The  distinction  is  arbitrary 
and  unphilosophical.  Every  haemorrhage  must  have  a  cause  ; 
none  can  strictly  be  called  '  accidental.'  But,  bearing  this  in 
mind,  the  term  may  be  retained  as  a  matter  of  convenience. 

Convenience,  however,  is  here,  as  is  too  often  the  case,  pur- 
chased at  the  expense  of  truth.  The  term  '  unavoidable,'  as 
applied  to  the  haemorrhage  of  placenta  prsevia,  is  much  too 
absolute. 

There  is,  however,  sound  clinical  reason  for  studying  the 
haemorrhages  that  occur  during  the  latter  three  months  of 
pregnancy,  distinguishing  those  connected  with  placenta  praevia 
from  those  which  occur  when  the  placenta  has  grown  within 
the  normal  boundary. 

As  we  approach  the  term  of  gestation,  the  relations  of  the 
placenta  to  the  uterus  differ  materially  from  what  obtains  in 
the  earlier  months.  The  adhesion  becomes  less  intimate ; 
slighter  causes  determine  its  premature  detachment ;  and  one 
circumstance  which  lends  special  significance  and  gravity  to 
the  haemorrhages  of  this  period:  the  liability  to  partial  or 
complete  retention  or  concealment  of  the  extra vasated  blood 
is  almost  unknown  in  the  first  half  of  gestation.  This  im- 
portant practical  distinction  we  certainly  owe  chiefly  to  Eigby's 
definitions.  This  distinction  and  the  outflowing  clinical  indi- 
cations do  not  seem  to  have  been  adequately  appreciated  by 
most  French  and  German  authors. 

Haemorrhage  in  the  latter  months  depends  essentially  upon 
detachment  of  the  placenta,  so  that  blood  flows  from  the 
ruptured  and  bared  utero-placental  vessels.  This  general 
proposition  is  no  less  true  of  the  haemorrhages  which  arise 
when  the  placenta  grows  to  the  fundus  than  it  is  when  the 
placenta  grows  to  the  lower  zone. 

The.  immediate  causes  of  detachment  of  the  placenta  are  : 
(I)  Contractions  of  the  uterus,  which  disturb  and  break  the 
relations  of  surface  between  uterus  and  placenta.  (2)  Under 
especially  sudden  determination  of  blood  to  the  uterus  and 
placenta.     (3)  External  violence. 

1.  Towards  the  end  of  gestation,  the  muscular  fibre  of  the 
uterus  becomes  rapidly  developed,  and  ronlraciil'd;!  becomes 
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more  and  more  pronounced.  Hence  it  is  that  detachment  of 
the  j^lacenta  is  more  frequent  at  this  period.  Causes  that 
heretofore  would  have  been  harmless  may  now  excite  active 
contraction.  Some  degree  of  contraction  analogous  to  the 
peristaltic  motion  of  the  intestines  may  commonly  be  felt  by 
the  hand,  especially  if  it  be  applied  cold  on  the  abdomen.  If 
contraction  be  excessive  or  sudden,  the  placenta  may  be 
partially  loosened.  The  smallest  extravasation  between  uterus 
and  placenta  will  excite  further  contraction ;  the  separation  is 
increased  and  more  blood  is  effused. 

Gendrin  gives  the  following  explanation  of  the  mechanism 
of  detachment  of  the  placenta.  The  muscular  structure  of  the 
uterus  is  disposed  in  two  layers,  an  external  and  an  internal. 
The  relations  of  these  two  layers  with  the  vascular  layer  account 
for  the  influence  they  exercise  in  the  production  of  haemorrhage. 
Where  spasmodic  contractions  are  excited,  the  intra-uterine 
vascular  plexus  being  pressed  irregularly  by  these  muscular 
contractions,  blood  must  flow  in  some  points  of  the  placental 
disc ;  hence  a  local  congestion  which  may  cause  a  rupture  of 
the  weak  venous  branches.  These  contractions,  by  causing 
circumscribed  puckerings  on  segments  of  the  uterine  globe, 
necessarily  drag  upon  the  placental  connections,  and  may  cause 
their  rupture. 

2.  The  second  cause  may  act  independently  of  the  first, 
but  with  peculiar  force  when  the  first  is  present.  Emotion 
will  cause  contraction  of  the  uterus ;  it  is  also  a  powerful  agent 
in  determining  a  sudden  flow  of  blood  to  the  uterus.  The 
sudden  tension  of  the  vessels,  aided  or  not  by  contraction  of  the 
muscular  wall,  is  relieved  by  extravasation  of  blood  between 
placenta  and  uterus.  Kiwisch  observed  that  detachment  does 
not  always  ensue  at  once  upon  the  nervous  shock,  and  that 
flooding  may  not  set  in  until  some  hours,  even  days,  have 
passed.  Such  cases,  we  think,  may  be  explained  by  supposing 
that  a  slight  extravasation  takes  place  at  the  time,  which, 
acting  as  an  irritant  to  the  uterus,  occasions  extended  con- 
traction a  little  later.  The  utero-placental  vessels  are  of 
extreme  delicacy  ;  they  form  the  weakest  point  of  the  circula- 
ting system.  Sometimes  extravasation  takes  place  in  the 
placenta  itself — placental  apoplexy.  This  will  probably  lead  to 
detachngient. 
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3.  Violence  in  many  forms  may  produce  similar  results. 
Direct  violence,  as  from  blows  upon  the  uterus,  usually  assigned 
as  the  most  common  cause,  acts  in  an  obvious  manner.  A 
blow,  even  if  not  bearing  immediately  upon  the  part  of  the 
uterus  to  which  the  placenta  is  attached,  may,  by  repercussion 
or  contre-coup,  throwing  the  uterine  wall  into  agitation  or 
making  it  contract,  cast  the  placenta.  The  movements  of 
the  foetus  even  may  excite  sufficient  contraction.  Coitus  in 
some  cases  has  appeared  to  be  the  immediate  cause.  Detach- 
ment of  the  placenta  has  been  known  to  follow  severe  vomiting, 
straining  at  stool  or  coughing,  standing  at  hard  work  at  the 
wash-tub,  lifting  heavy  weights.  These  causes  may  act,  not  only 
by  the  violent  succussion,  but  also  by  producing  uterine  and 
placental  hyperemia.  But  the  frequency  of  violence  as  a  cause 
is,  we  believe,  much  exaggerated.  When  violence  is  the  ap- 
parent efficient  cause,  there  is  frequently  pre-existing  a  pre- 
disposing cause  in  disease  of  the  placenta,  of  the  uterus,  or  of 
the  blood,  or  liver,  or  kidney,  or  lungs,  or  heart,  or  general 
systemic  disorder.  We  may  repeat  our  aphorism :  '  The 
healthy  ovum  clings  to  the  healthy  uterus  with  wonderful 
tenacity.' 

The  predisposing  causes.  This  premature  separation  of  the 
placenta  rarely  occurs  in  the  young  and  robust,  differing  in 
this  respect  from  the  case  of  placenta  prsevia.  It  is  most  com- 
mon in  women  past  thirty-five  years  of  age,  who  have  borne 
many  children,  whose  constitutions  are  worn  by  sickness  and 
XDOverty,  perhaps  by  intemperance,  whose  tissues  are  therefore 
badly  nourished,  wanting  in  tone,  tending  to  atrophy  or 
degeneration :  in  short,  in  the  same  class  of  persons  who  are 
most  liable  to  rupture  of  the  uterus.  In  one  case  we  found 
fatty  degeneration  of  the  heart. 

Certain  diseases  dispose  to  ha'morrhages,  and  notably  to  this 
form.  Variola,  albuminuria  (l^lot),  leucoeythemia(Paterson  ' ), 
acute  atrophy  of  the  liver,  are  amongst  the  most  potent. 
Disease  of  the  liver,  by  obstructing  the  return  of  blood  from 
the  pelvic  viscera,  will  necessarily  promote  hypernemia  of  the 
uterine  venous  system ;  whilst  the  augmented  arterial  tension 
incident  to  pregnancy  will  throw  increased  strain  upon  the 
point  of  meeting  of  the  arteries  and  tissues  at  the  placenta. 

'    luliuhuvf/h  .Vitllriil  Jfiiiriuif,  1870. 
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Thus  the  danger  of  bursting  bounds  at  this,  the  weakest  point 
of  the  circulating  system,  will  be  very  great. 

A  strong  predisposing  cause  may  exist  in  a  morbid  con- 
dition of  the  placenta,  such  as  fatty  degeneration,  fibrinous 
masses,  or  atrophy,  by  which  the  uniformity  of  its  structure  is 
impaired.  A  diseased  placenta,  especially  one  of  unequal  con- 
sistency, containing  solid  lumps,  will  not  follow  and  adapt  itself 
to  the  varying  movements  of  the  uterus  and  the  changing 
superficial  area  of  the  placental  site  so  easily  as  a  healthy 
placenta  does.  This  cause  was  pointed  out  by  Eobert  Barnes 
in  his  memoirs  on  '  Fatty  Degeneration  of  the  Placenta.' 

A  dead  foet'LLS,  again,  may  favour  detachment  by  (1)  entail- 
ing changes  of  density  and  other  conditions  in  the  placenta^ 

(2)  through  retrogression  of  the  muscular  and  decidual  tissues 
of  the  uterus,  (3)  by  exciting  contraction  of  the  uterus  as  a 
foreign  body  would. 

Course  and  symptoms.  There  may  be  no  premonitory 
signs.  The  woman,  in  her  ordinary  health,  is  commonly 
seized  suddenly  with  (1)  pains  in  the  hypogastric  region, 
referred  more  especially  to  the  fundus  or  one  side  of  the  uterus. 
This  pain  is  often  very  severe;  (2)  shock,  even  to  the  extent 
of  collapse,  may   ensue.      The  pain  is  increased  on  pressure  ; 

(3)  quickly  sometimes,  but  sometimes  gradually,  great  disten- 
sion or  bulging  of  the  fundus  uteri  takes  place ;  (4)  and  with 
it  loss  of  regularity  of  form.  A  projection  or  bump  is  felt. 
The  uterus  projects  more  than  before  into  the  epigastric 
region  ;  it  communicates  a  doughy  feel ;  the  form  of  the  foetus 
is  lost  at  this  part.  These  signs  are  the  result  of  the  stretching 
of  the  uterus  in  a  circumscribed  part  by  the  accumulation  of 
extravasated  blood.  The  histories  of  severe  cases  mostly  show 
that  the  detachment  begins  in  the  middle  of  the  placenta,  and 
proceeds  towards  the  margin  under  the  pressure  of  the 
accumulating  blood.  A  cavity  is  formed  for  the  reception  of 
the  blood,  partly  by  inward  compression  of  the  placenta,  which 
tends  to  be  separated,  and  partly  by  bulging  outward  of  the 
uterine  wall.  The  placenta,  examined  after  expulsion,  is  found 
cup-shaped  or  concave  on  its  maternal  surface,  instead  of  being- 
convex.  Oldham  described  a  typical  case^  in  which  the 
placenta   retained    its    adhesion  all    round  the    margin    only, 

'   Gui/'s  Ilejwrts,  1856. 
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a  large  mass  of  blood  being  imprisoned  in  the  hollow 
formed  between  uterus  and  placenta.  The  placenta  is  in 
Gruy's  museum.  (5)  A  fifth  result  of  the  uterine  injury  and 
sudden  shock  is  the  absence  of  true  hihoiir-pains.  The  uterus 
is  either  paralysed  or  thrown  into  disorderly  spasmodic  action. 

It  is  interesting  to  note  the  analogy  between  these  cases 
and  ruptm-e  of  the  uterus.  The  symptoms  often  bear  a  striking 
resemblance.  In  both  cases  there  is  sudden  injury  to  the 
uterus.  Accidental  haemorrhage  may  in  some  cases  be  regarded 
as  an  alternative  of  rupture  of  the  uterus.  Emotion,  by  causing 
sudden  concentric  pressure,  may  cause  rupture.  This  catas- 
trophe may  be  averted  if  the  ovum  or  its  attachments  give 
way.  The  peritoneal  coat  has  been  actually  torn  under  the 
violent  stretching — a  fact  that  deserves  to  be  boinie  in  mind, 
since  it  has  been  produced  by  the  similar  mechanical  process  of 
forcibly  injecting  air  or  water  into  the  uterus  for  the  pm-pose 
of  inducing  labour.  Evidence  of  this  will  be  found  in  the 
chapter  on  '  The  Induction  of  Labom-.' 

We  must  not  always  look  for  external  hcemorrhage  as  a 
sign.  Blood,  we  have  seen,  is  effused  ;  but  it  may  be  retained 
concealed.  There  are,  indeed,  the  general  signs  of  loss  of  blood  : 
fainting,  blanching,  agitation,  perhaps  deafness  or  blindness ; 
the  skin  is  cold  and  clammy ;  the  pulse  feeble,  dicrotous,  or 
almost  extinguished ;  the  featm-es  are  pinched  ;  the  whole 
aspect  indicates  suffering  and  depression.  The  intensity  of 
these  symptoms  is  commonly  greater  than  can  be  accounted 
for  by  the  loss  of  blood — at  any  rate,  by  that  which  escapes 
externally.  The  symptoms,  then,  are  due  to  the  combination 
with  shock. 

In  some  cases,  not  whole  blood,  but  serum,  more  or  less  red, 
oozes  out  of  the  uterus  and  escapes  externally.  The  crassa- 
mentum  or  clot  is  retained ;  the  serum  is  squeezed  out  under 
compression.  This  sign,  then,  is  characteristic  of  internal 
haemorrhage  and  retention.  Our  attention  was  first  directed  to 
it  by  E.  Calthrop.^  Hence,  when  we  see  a  thin,  watery  blood 
escaping,  we  may  suspect  retention  of  clot  from  '  accidental '  or 
'concealed'  haemorrhage.  When  the  child  is  born,  placenta 
and  black  clots  come  away  with  a  rush. 

There  is  an  order  of  cases  hi  ivhich  ike  symptoms  are 

>  Lancet,  lS6d. 
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coTiiparatively  sl'if/Jit.  In  these  there  is  no  mark  of  tension  of 
the  uterus,  and  but  slight  shock  or  pain.  In  this  order  it  will 
generally  be  remarked  that  blood  escapes  externally ;  and  it  is 
to  this  circumstance  that  the  mildness  of  the  symptoms  is  due. 
There  are  cases  in  which  rupture  of  the  membranes,  or  even 
expectancy,  is  sufficient  treatment.  There  being  little  shock 
or  exhaustion,  the  uterus  quickly  reasserts  its  power.  We 
believe  many  of  these  cases  of  accidental  haemorrhage  are  so  in 
appearance  only,  and  that  they  really  are  in  their  essence  cases 
of  placenta  pnpvia.  A  flap  of  placenta  dips  down  a  little  way 
into  the  lower  zone,  and  this  flap  becoming  detached,  blood 
readily  escapes  by  the  cervix  uteri.  This  foct  we  have  often 
demonstrated  by  showing  that  the  rent  in  the  membranes  was 
near  the  margin  of  the  placenta.  This  fact  must  be  accepted 
as  circumscribing  the  number  of  cases  of  accidental  haemor- 
rhage. Many  are  in  reality  cases  of  placenta  prsevia.  It  must, 
however,  be  borne  in  mind  that  like  causes  may  produce 
premature  separation  of  placenta,  whatever  be  the  seat  of  its 
attachment. 

Prognosis.  Cases  of  this  kind,  occurring,  as  they  mostly  do, 
under  conditions  of  reduced  power,  if  not  of  disease  or  under 
violence,  where  there  is  little  power  of  recuperation  or  of  resist- 
ance, must  always  be  looked  upon  with  anxiety.  Death  may 
occur  in  a  few  hours,  even  before  delivery,  and  before  there  is 
time  to  succour.  Sometimes  the  added  sbock  of  labour  induces 
fatal  prostration ;  and  sometimes  furtlier  haemorrhage,  following 
the  birth  of  the  child,  extinguishes  what  little  strength  and 
hope  remained.  Safety,  then,  often  depends  upon  early  recog- 
nition of  the  nature  of  the  case. 

It  is  impossible  to  give  an  approximate  estimate  of  the  risk 
to  the  mother.  The  immediate  risk  to  life  is  serious ;  the 
risks  she  has  still  to  run  if  she  rally  from  the  immediate  shock 
are  scarcely  less  serious.  Secondary  haemoiThage,  continuing 
shock,  peritonitis,  metritis,  septicaemia,  present  a  formidable 
array  of  dangers. 

The  prospect  of  the  child's  survival  depends  greatly  uj)on 
the  extent  of  the  detachment  of  the  placenta  and  the  time 
that  elapses  before  its  extrication  from  the  womb.  In  the  cases 
allied  to  placenta  praevia,  in  which  only  a  flap  encroaching  within 
the  lower  zone  is  detached,  the  prospect  is  good,  if  the  right 
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assistance  be  given  in  time.  But  in  the  eases  of  concealed 
haemorrhage,  in  which  the  main  bulk  of  the  placenta  is  de- 
tached, the  child  is  generally  lost.  It  perishes  of  asphyxia, 
arising  from  the  mother's  loss  of  blood  and  collapse,  even 
when  a  portion  of  the  placenta  still  remains  adherent. 

It  is  difficult  to  estimate  the  frequency  of  these  cases. 
Goodell,^  in  a  valuable  memoir,  collected  106  cases  ;  of  these,  54 
mothers  perished  ;  and  of  107  children,  6  only  were  known  to 
have  been  saved.  Thus  the  mortality  is  greater  than  in  pla- 
centa prgevia,  both  for  mother  and  child.  The  case  is  even  in  a 
higher  degree  cataclysmic. 

Treatment.  The  first  thing  to  do  in  all  the  cases  is  to 
rupture  the  niernbranes.  This,  by  letting  off  the  liquor  amnii, 
takes  off  the  strain  upon  the  uterine  fibre,  allows  the  walls  to 
resume  their  natural  condition,  and  provokes  labour.  Even, 
before  doing  this,  and  at  any  time  when  we  see  prostration 
marked  by  feeble  pulse,  oppressed  breathing,  and  cold  skin,  we 
should  rally  the  patient  by  the  subcutaneous  injection  of  a 
drachm  of  ether.  This  may  be  repeated  every  half-hour  if 
necessary.  The  restorative  action  of  this  remedy  is  often  as 
surprising  as  it  is  gratifying"  to  witness. 

In  some  cases,  in  which  the  prostration  is  not  marked, 
rupturing  the  membranes  may  be  enough.  Nature  will  do  the 
rest.  To  proceed  hastily  to  forced  delivery  might  prove  fatal 
by  adding  to  the  shock.  Ergot  is  of  doubtful  value.  If  there 
is  great  depression,  it  may  prove  inert  or  add  to  the  depression. 

Stimulants  internally,  warmth  to  the  extremities,  and 
friction  are  useful  in  promoting  reaction. 

This  accomplished,  the  uterus  may  be  enabled  to  contract, 
and  labour  may  go  on  spontaneously.  Steady,  but  not  forcible, 
support  may  be  applied  by  a  bandage. 

The  next  thing,  if  labour  does  not  set  in  fairly,  is  to  dilate 
the  cervix  gradually  with  the  water-hags.  Before  these  were 
introduced,  the  alternative  was  to  risk  letting  the  woman  sink 
from  exhaustion,  or  to  encounter  the  perhaps  greater  peril  of 
forcing  the  hand  through  the  cervix  and  turning  the  child 
to  deliver  it.  Collins  says :  '  I  know  of  no  operation  more 
truly  dangerous  both  to  mother  and  child  than  the  artificial 

'  '  On  Concealed  Accidental  Hicmorrhage  of  the  Gravid  Uterus.'  Amer.  Jour, 
of  Obstetricx,  1869. 
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dilatation  of  the  os  uteri  and  turning  the  child.'  This  opinion,  of 
course,  is  based  upon  the  operation  of  forcing  the  hand  through 
the  cervix  and  then  turning.  He  relates  a  case  in  which  lacera- 
tion of  the  uterus  ^Yas  thus  caused.  If  the  hydrostatic  bags  are 
used  there  is  no  operation  more  safe.  When  there  is  sufficient 
dilatation,  you  may  deliver  by  the  forceps  if  the  head  present ; 
or  if  the  symptoms  be  urgent,  and  the  child  is  presumably 
dead,  it  will  be  better  to  make  delivery  easier  and  quicker  by 
perforating  the  head  and  extracting  by  craniotomy-forceps  or 
cephalotribe.  If  any  other  part  than  the  head  present  deliver 
by  bi-polar  turning. 

The  ruling  principle  should  be  to  proceed  with  as  little 
precipitation  and  force  as  possible,  economising  the  woman's 
strength. 

When  the  child  is  delivered,  the  placenta  comes  away  Avith 
a  mass  of  clotted  and  fluid  dark  blood.  It  is  not  wise  in  these 
cases  to  employ  kneading  the  uterus  or  expression  unless  with 
extreme  care ;  and  kneading  is  better  avoided  altogether.  If 
the  placenta  does  not  come  readily  under  steady  but  gentle 
compression  of  the  uterus,  it  is  better,  after  a  subcutaneous 
injection  of  a  drachm  of  ether,  to  extract  it  gently  by  the 
hand.  As  soon  as  this  is  done,  inject  a  stream  of  hot  water, 
110°  F.,  into  the  uterus.  This  will  do  much  to  arrest  or  avert 
haemorrhage,  and  will  help  to  rally  the  patient's  strength. 
Should  this  fail  and  haemorrhage  persist,  we  must  have  the 
courage  to  swab  the  interior  of  the  uterus  with  a  solution  of 
perchloride  or  persulphate  of  iron,  unless  we  are  prepared  to  let 
the  woman  bleed  to  death.  The  extreme  depression  forbids  all 
trust  in  agents  which  depend  for  their  efficacy  upon  a  reserve 
of  power  in  the  system.  The  paralyzed,  injured  uterus  allows 
fresh  haemorrhage. 

PLACENTA    PR.EVIA. 

Before  the  time  of  Levret  and  the  elder  Rigby  haemorrhages 
from  placenta  praevia  and  the  haemorrhages  described  in  the  pre- 
ceding section  were  commonly  confounded.  The  distinction  is 
based  upon  the  following  characters.  In  both  cases  the  haemor- 
rhage proceeds  from  the  uterine  surface,  from  which  the 
placenta  has  been  detached.     In  accidental  haemorrhage  the 
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placenta  had  grown  within  the  normal  region  of  the  body  of 
the  uterus — that  i:-,  above  Bandl's  ring  {see  figs.  83,  84,  Vol.  I.). 
In  unavoidable  haemorrhage,  the  placenta  had  grown  wholly  or 
in  part  in  the  lower  segment  of  the  uterus — that  is,  below 
Bandl's  ring.  These  two  parts  we  have  seen  are  differently 
endowed.  The  body  proper  above  Bandl's  ring  is  capable  of 
more  vigorous  contraction  than  the  segment  below  it,  and 
therefore  the  utero-placental  vessels  bared  on  separation  of  the 


Fio.  42.— Diagram  illustrating  Barues's  theory  of  Placenta  Praevia.     (R.  B.) 

Division  of  nterus  intozones  :—  -1  /{.  Upper  polar  circle.  I'D.  Barnes's  lower  polar  circle 
or  Bandl's  ring.  A'/'.  Circle  of  os  interniun.  Or.  Os  extcninm.  /.:.  I'nnilal  zcine. 
c.i.  Equatorial  zone.  /.r.  Lower  zone.  KPl,  Fundal  placenta,  i.'./'/.  Kqiintorinl 
placenta.    I'l.l'r.L.  Placenta  pnevia  laterali--.     I'l.l'r.C.  JMaccnta  pi-aevia  centralis. 

placenta  are  more  readily  closed.  Kobert  Barnes,  who  had,  on 
physiological  and  clinical  evidence,  anticipated  Bandl's  ana- 
tomical demonstration  differentiating  these  two  regions  of 
the  uterus,  divided  the  body  of  the  uterus  into  three  zones  :  (1) 
the  upper,  or  fundal ;  (2)  the  middle,  or  equatorial ;  and  (3)  the 
lower,  or  cervical  zone.  This  last  zone  is  identical  with  Bandl's 
lower  segment. 

The    theorij    of    unavoidable  hoimoiThage.      Levret  and 
Eigby,  who  fir.'^t  clearly  perceived  that  this  form  of  haemorrhage 
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was  connected  with  implantation  of  the  placenta  at  the  lower 
part  of  the  uterus,  did  not,  however,  rightly  estimate  the  con- 
ditions upon  which  the  h£emorrhage  depended.  They  held 
that  so  long  as  the  labour  continued,  haemorrhage  would  go 
on,  even  increasing — that  is,  the  haemorrhage  is  unavoidable. 
The  therapeutical  corollary  drawn  was  that  '  manual  extraction 
of  the  foetus  by  the  feet  was  absolutely  necessary  to  save  the 
life  of  the  mother.'  Almost  all  subsequent  authorities  concurred 
in  accepting  the  doctrines  and  in  adopting  the  practice  of 
Levret  and  Rigby. 

Denman  is  absolute  in  his  sentence.  He  says :  '  It  is  a 
practice  established  by  high  and  multiplied  authority,  and 
sanctioned  by  success,  to  deliver  women  by  art  in  all  cases  of 
dangerous  haemorrhage,  ivitliout  confiding  In  the  resources  of 
the  constitution.  This  practice  is  no  longer  a  matter  of 
partial  opinion,  on  the  propriety  of  which  we  may  think  our- 
selves at  liberty  to  debate.' 

Ingleby  expresses  the  theory  thus  :  '  And  thus  the  placenta 
will  undergo  a  continuous  separation,  corresponding  to  the 
successive  expansion  of  the  neck,  until  nearly  the  whole  of  the 
surface  is  dissevered  from  its  uterine  connection.  From  this 
it  is  evident  that,  when  the  placenta  is  affixed  either  to  the 
cervix  or  os  uteri,  lohether  ivholly  or  jjartially,  the  vessels  will 
become  exposed  on  each  successive  detachment,  and  the  ulti- 
mate safety  of  the  patient  will  depend  upon  delivery  by  turning 
the  child,  excepting,  perhaps,  in  two  peculiar  states,  in  which 
rupture  of  the  membranes  is  the  only  treatment  offered  to  us  in 
one  case,  and  the  safest  and  therefore  the  most  eligible  in  the 
other.  Pain,  efficacious  as  it  is  in  the  accidental  form  of 
ha3morrhage,  unless  adequate  to  the  expulsion  of  the  child,  is 
neither  to  be  expected  nor  to  be  desired  to  any  material  ex- 
tent in  the  unavoidable  form,  as  it  only  renders  the  effusion 
more  abundant ;  for  though  a  certain  degree  of  relaxation  is 
necessary,  it  must  be  remembered  that,  in  exact  ratio  as  the 
cervix  uteri  is  successively  developed  and  the  os  internum 
progressively  dilated,  will  an  additional  mass  of  placenta  be 
detached  from  its  connecting  medium,  and  hsemorrhage  be 
renewed.^ 

Caseaux  says,  since  the  time    of    Levret    the  insertion  of 
'    Uterine  Hcemorrhage,  1832. 
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the  placenta  over  the  neck  of  the  uterus  has  been  considered 
as  an  inevitable  cause  of  haemorrhage  during  the  last  three 
months  of  pregnancy  and  in  labour.  Grardien  says  the  loss  is 
then  of  the  very  essence  of  pregnancy,  and  especially  of  labour. 
Nothing  can  be  more  hopeless  than  this  theory.  Heca- 
tombs of  women  and  of  infants  have  been  its  victims.  The 
logic  is  unrelenting,  but  the  premisses  are  false.  Pain — that 
is,  contraction — is  the  thing  wanted  to  effect  labour ;  but  if  it 
comes,  and  come  it  must,  it  brings  mortal  danger  with  it 
Expansion  of  the  cervix  uteri  is  a  necessary  condition  of  labom-, 
but  the  cervix  cannot  expand  without  causing  more  haemor- 
rhage. Thus  Nature  is  utterly  at  fault.  She  is  condemned 
without  appeal,  without  the  opportunity  of  asserting  her  power. 
There  were  not  wanting,  however,  men  who  did  not  accept 
this  theory  in  all  its  absolutism.  Puzos,  Wigand,  d'Outre- 
pont,  Robert  Lee  recognised  cases  in  which  Nature  might  be 
trusted. 

Mercier  seems  to  have  been  so  struck  with  the  occasional 
absence  of  haemorrhage  in  placenta  praevia  that  he  wrote  an 
essay  under  the  title,  *  Les  accouchement s  oil  le  placenta  se 
trouve  appose  sur  le  col  de  la  matrice  sont-ils  constamment 
accompagnes  de  I'hemorrhagie  ?  '  Caseaux  recognised  cases  of 
dilatation  of  the  neck  in  which  '  not  a  drop  of  blood  '  was  lost. 

In  1847  Robert  Barnes  iirst  sketched  the  new  theory  of 
placenta  praevia,  which  he  subsequently,  in  various  publications, 
demonstrated  by  abundant  physiological  and  clinical  evidence. 
This  theory  will  be  now  set  forth.  He  began  by  dividing  the 
uterus  into  three  zones. 

Testing  this  division  of  the  uterus  into  zones,  physiologically, 
we  may  find  obvious  reasons  why  the  jjlaceiita  is  nsiuiU)/  im- 
planted within  the  ttoo  upper  zones  of  the  uterus.  Some  of 
these  are:  (1)  to  insure  due  circulation  between  the  uterus  and 
placenta  during  labour,  interrupted  only  during  active  con- 
traction ;  (2)  to  admit  of  equable  casting  off  of  the  placenta 
after  uterine  contraction  ;  (3)  to  leave  the  lower  zone  of  the 
uterus  free  from  vascular  hypertrophy,  tliis  being  the  part 
which  has  to  bear  the  violence  of  distension  and  lnuising 
attending  they)assage  of  the  child  ;  (4)  to  preserve  the  placenta 
from  injury  and  (h^taehment  during  the  latter  end  of  gestation 
and  during  labour.     Of  these  two  zones,  th(>  upper,  or  fundal,  is 
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the  more  propitious,  as  it  most  completely  ensures  the  condi- 
tions set  forth.  The  fundal  seat  then  is  the  most  natural.  It 
is  Kar'  i^o-^yjv  the  region  of  safe  placental  attachment.  The 
equatorial  space  between  the  upper  and  lower  yjolar  circles  is 
the  next  in  point  of  safety.  It  is  the  region  of  equatorial 
placenta.  This  placenta  is  not  liable  to  previous  detachment. 
Attachment  here  may,  however,  cause  obliquity  of  the  uterus, 
oblique  position  of  the  child,  lingering  labour,  and  dispose  to 
retention  of  the  placenta  and  post-partum  heemorrhage. 

Below  the  lower  circle  is  the  lower  zone,  which  we  have 
occasionally  called  the  '  cervical  zone,'  since  it  touches  the 
cervix  below.  But  since  this  term  has  seemed  to  some  ambiguous, 
and  has  apparently  raised  the  idea,  nowhere  justified  by  the 
text,  that  the  placenta  grew  within  the  true  cervical  cavity,  we 
here  use  the  term  '  lower  zone.'  This  is  the  region  of  dangerous 
placental  attachment.  All  placenta  fixed  here  contravenes  the 
four  reasons  why  Xature  usually  plants  the  placenta  within  the 
two  upper  zones.  During  gestation  the  head,  if  presenting,  is 
constantly  pressing  upon  the  placenta  within  this  lower  seg- 
ment ;  during  labour  the  head  presses  still  more  forcibly  upon 
the  placenta,  bruising  it,  perhaps  detaching  it ;  and  the  child 
has  to  be  driven  through  the  lower  segment  and  cervix,  enlarged 
and  more  vulnerable  by  excessive  vascular  hypertrophy,  thus  pre- 
disposing to  the  ills  of  laceration,  haemorrhage,  and  septicaemia. 
Lastly,  it  will  appear  that,  since  this  lower  segment  must  be 
dilated  to  give  passage  to  the  child,  retraction  or  shortening 
must  occur,  and  this  is  incompatible  with  the  preservation  of 
the  cohesion  between  the  uterus  and  the  placenta  within  this 
zone.  In  every  other  part  of  the  uterus  there  is  an  easy 
relation  between  the  contractile  limits  of  the  muscular 
structure  and  that  of  the  cohering  placenta.  Within  this 
lower  region  the  due  relation  is  lost. 

The  lower  polar  circle,  then,  is  the  physiological  line  of 
demarcation  between  prsevial  and  lateral  placenta.  It  is  the 
boundary-line  below  which  we  have  spontaneous  placental 
detachment  and  '  unavoidable  haemorrhage ' ;  above  which 
spontaneous  placental  detachment  and  haemorrhage  do  noi 
occur. 

This  lower  circle  or  physiological  boundary-line  between 
safe    and   dangerous    placental  attachment,  demonstrated   by 


248  ilt:morehaCtE.  chap.  v. 

Eobert  Barnes  in  1847,  is  identical  with  Bandl's  ring.  It  is 
interesting  to  note  how  closely  this  discovery,  flowing  from 
clinical  and  physiological  study  by  Eobert  Barnes,  and  that 
subsequently  made  by  anatomical  study  by  Bandl,  confirm  each 
other,  and  demonstrate  what  really  constitutes  placenta  pr^evia. 

The  exact  position  of  the  lower  polar  cux-le  or  boundary, 
the  line  between  haemorrhage  and  safety,  can  be  determined 
with  considerable  accuracy.  By  physiological  necessity  the 
lower  segment  of  the  uterus  must  open  to  an  extent  corre- 
sponding to  the  circumference  or  equator  of  the  child's  head  in 
order  to  permit  of  its  extrusion.  Beyond  this  extent  there  is 
no  physiological  necessity  for  expansion,  and  it  does  not 
expand.  Now,  by  noting  the  amount  of  recession  or  shortening 
of  the  lower  segment  to  reach  this  extent  of  expansion,  we 
shall  obtain  the  exact  measure  of  the  original  depth  of  the 
lower  zone — that  is,  of  the  region  of  prsevial  placental  attach- 
ment {see  fig.  42). 

This  point  may  be  further  demonstrated  by  the  following 
simple  proceeding.  Take  a  foetal  skull,  and,  marking  the  left 
parietal  protuberance  for  a  centre,  stretch  an  indiarubber  ring 
over  the  circle  of  greatest  circumference  of  the  skull,  pre- 
serving it  at  equal  distance  from  the  centre.  This  ring  will 
represent  exactly  the  greatest  expansion  of  the  lower  segment 
and  cervix  necessary  for  the  passage  of  the  head.  To  this 
extent  the  parts  must  expand ;  beyond  this  they  need  not  and 
will  not  expand.  It  therefore  marks  the  limit  between  the 
lower  and  equatorial  portions  of  the  uterus. 

If  we  now  measure  the  distance  between  the  presenting 
parietal  protuberance  of  the  foetal  head  and  any  part  of  the 
line  of  greatest  circumference,  we  shall  have  the  utmost  extent 
of  the  lowest  zone.  In  a  full-sized  foetal  liead  this  is  about 
3  inches  or  8  cm.  If  we  now  describe  a  circle  within  the  womb 
at  3  inches  from  the  undilated  os  internum,  we  shall  have  drawn 
the  lower  polar  circle.  This  is  nearly  exactly  what  the  finger 
passed  inside  the  womb  can  do. 

We  believe,  however,  that  the  boundary-line  of  safety  is 
often  practically  reached  before  the  expansion  of  the  mouth  of 
the  womb  has  reached  the  full  diameter  of  the  child's  head. 
We  have  observed  that  the  haemorrhage  has  completely  stopped 
when  the  os  uteri  had  opened  to  a  diameter  of  from  2  to  3  inches. 
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Tliis/the  original  statement  of  Kobert  Barnes's  discovery  of 
the  distinctions  between  the  upper  part  and  the  lower  third 
of  the  uterus,  and  the  boundary-line  defining  the  limit  of 
expansion  of  the  lower  segment  and  of  placenta  pra3via,  should 
be  compared  with  the  anatomical  description  of  Bandl's  ring 
and  lower  segment,  and  with  the  following  extracts  from 
Spiegelberg  and  Duncan. 

Spiegelberg  confirms  Eobert  Barnes's  discovery,  stating  the 
case  in  the  following  manner  ^ :  — '  The  expansion  of  the  lower 
segment  of  the  uterus  is  greatest  at  the  points  which  lie  nearly 
at  right  angles  to  the  axis  of  the  organ,  and  thus  in  nearest 
proximity  to  the  os  internum ;  the  expansion  lessens  the 
higher  these  points  lie,  and  the  more  parallel  they  run  with 
the  uterine  axis.  This  parallelism  begins  at  a  distance,  at  the 
highest  of  6  cm.,  from  the  middle  of  the  os  internum,  measured 
in  a  continuous  line,  from  4  cm.  in  perpendicular  distance.  A 
circle  drawn  at  this  boundary  transversely  across  the  uterus 
has  a  diameter  of  about  11  cm.,  and  this  is  enough  to  permit  the 
foetus  to  pass.  Thus  there  is  no  further'  expansion  above  6  cm. 
from  the  rniddle  of  the  os  internum.  Thus  the  placenta  is 
proevious  ivhen  it  runs  over  partially  or  ivholly  in  the  seg- 
ment thus  marked  out;  the  necessary  effect  of  the  last  ex- 
pansion at  the  time  of  labour  is  the  separation  of  the  placenta, 
and  this  is  as  physiological  as  is  the  separation  at  the  normal 
site  through  shortening  of  the  adhesion-surface  in  consequence 
of  concentric  contraction.' 

Duncan  says  :  ^  "  At  about  2^  inches  from  the  vertex  (the  os 
internum)  the  diameter  of  the  uterine  cavity  is  4  inches,  and 
this  is  about  1^  inches  above  the  vertex,  measuring  along  the 
uterine  axis.  A  canal  of  4  inches  in  diameter  is  large 
enough  to  transmit  the  foetus.  There  is,  therefore,  no  need 
for  expansion  to  any  considerable  amount  above  that  circle  of 
latitude,  which  is  distant  2\  inches,  measured  along  a  meridian 
from  the  centre  of  the  internal  os.'  There  is  some  difference 
in  Duncan's  estimate  of  the  height  of  the  extreme  diameter 
from  the  os  internum.  He  gives  2\  inches  ;  we  give,  approxi- 
mately, 3  inches,  our  estimate  being  based  on  measurements 

'  Lehrhucli  der  Gchurtsh.  1878. 

-  Contributions  to  the  Mechanism  of  Natural  and  Morbid  Parturition,  1875. 
(Memoir  date,  1873.) 
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made  on  the  foetal  skull  from  the  parietal  protuberance  to  the 
equator,  a  method  which  we  submit  is  physiologically  true,  as 
defining  the  circle  of  necessary  dilatation.  This  difference 
does  not  affect  the  confirmation  afforded  of  Barnes's  discovery. 
But  in  another  passage  Duncan  bears  clearer  testimony : 
'  Barnes,  however,  has  distinguished  himself  by  the  care  with 
which  he  has  justly  insisted  on  the  natural  limit  of  spontaneous 
premature  separation,  and  has  shown  that  it  is  not  the  case,  as 
Churchill  says,  that  the  more  the  labour  advances  the  greater 
is  the  separation,  the  utmost  limit  of  separation  being  reached 
before  the  first  stage  of  labour  is  completed.' 

When  the  dilatation  of  the  cervix  has  reached  the  stage  at 
which  the  head  can  pass,  and  when  all  that  part  of  the  placenta 
which  had  been  adherent  within  the  lower  zone  is  detached, 
and  if,  as  is  the  constant  tendency  of  Nature  to  effect,  the  inter- 
mitting active  uterine  contractions  arrest  the  haemorrhage,  a 
stage  is  reached  when  the  labour  is  freed  from  all  prsevial 
placental  complication;  the  lateral  or  equatorial  portion  of 
placenta  retains  its  connection,  supporting  the  child's  life.  The 
labour  henceforth  is  a  natural  labour.  The  bleeding  stops,  owing 
partly  to  the  tonic  continuous  retraction  of  the  lower  uterine 
segment,  which  closes  the  mouths  of  the  vessels,  and  favours 
thrombotic  plugging. 

This  is  the  course  which  Nature  strives  to  accomplish, 
and  not  seldom  does  accomplish.  "SVe  have  frequently  verified 
it  at  the  bedside.  Many  cases  are  recorded  by  old  and 
recent  authors  in  which  this  course  was  successfully  accom- 
plished, although  the  narrators  fiiiled  to  interpret  the 
phenomena  correctly.  If  observations  in  point  are  not  more 
abundant,  it  is  simply  because  men,  acting  servilely  under 
the  thraldom  of  the  'unavoidable  hfemorrhage '  dogma,  fear  to 
let  Nature  have  a  chance  of  vindicating  her  powers.  The 
instant  resort  to  the  accouchement  force  interrupts  the  physio- 
logical process.     We  can  see  no  more. 

Desa^ijAion  of  the  Varieties  of  Placenta  Pra'via. 

Four  forms  may  be  distinguished  : — 

1.  The  complete  or  so-called  central  jtlacenta.  The  os 
internum  uteri  is  quite  covered  by  placenta.      This  rises  on  all 
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sides  up  from  the  os  as  from  a  centre,  occu})ying  a  complete 
ring  of  the  lower  zone.  In  this  form  the  examining  finger 
touches  the  placenta  itself. 

2.  Occasionally  the  area  occupied  by  the  placenta  extends 
not  only  over  the  entire  lower  segment  of  the  uterus,  but  rises 
up  on  all  sides,  covering  all  the  equatorial  zone  as  well,  and 
leaving  only  a  small  area  at  the  fundus  free.  Such  a  case  we 
have  seen  and  figured.  The  woman  died  under  the  hands  of  a 
midwife.  We  removed  the  uterus  with  placenta  attached  as 
described,  and  took  it  to  the  College  of  Surgeons. 

3.  The  lateral 'placenta.  The  placenta  dips  down  on  one 
side  of  the  lower  zone,  so  that  an  edge  reaches  the  os  internum 
without  passing  over  it.  In  this  form,  the  finger,  on  examining, 
touches  the  bag  of  membranes. 

4.  The  -partial  placenta  prcevia,  called  by  some  placenta 
lateralis.  A  flap  or  margin  of  placenta  descends  below  Bandl's 
ring,  but  does  not  come  down  to  the  os  internum.  It  has 
encroached  within  the  lower  zone.  In  this  form  the  examining 
finger  touches  the  bag  of  membranes. 

The  second  form  may  usually  be  verified  during  the  labour 
by  feeling  the  edge  of  the  placenta  and  the  continuous  bag  of 
membranes,  if  this  bag  be  still  unbroken  ;  and,  if  burst,  the 
fingers  may  make  out  both  maternal  and  fatal  surfaces  of  the 
placenta.  After  the  expulsion  of  the  placenta,  the  two  latter 
forms  are  demonstrated  by  noting  the  position  of  the  rent  in 
the  membranes  in  relation  to  the  lower  edge  of  the  placenta. 
The  distance  between  the  rent  and  this  edge  gives,  as  Levret, 
jNIaygi'ier,  Hugh  Carmichael,  Von  Eitgen,  and  numerous  ob- 
servations of  our  own  show,  the  exact  distance  of  the  edge  of  the 
placenta  from  the  os  internum. 

We  find  it  stated  in  our  note-books  that  in  twenty-seven 
per  cent,  the  placenta  comes  within  two  inches  of  the  os 
internum. 

Another  point  of  physiological  and  clinical  interest  describerl 
by  Levret  was  the  frequent  origin  of  the  cord  from  the  lower- 
most margin  of  the  placenta.  He  even  said  that  the  origin  of 
the  cord  held  a  certain  relation  to  the  seat  of  the  placenta. 
Thus,  in  fundal  placentas  the  cord  springs  from  the  middle, 
whilst  in  lateral  placenta  and  placenta  prsevia  it  takes  its  rise 
lower  down  in  proportion.     Thus  the  cord  follows  and  marks 
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the  extent  of  the  descent  of  the  placenta.  We  have  studied 
this  point,  and  are  bound  to  say  that  we  have  found  not  a  few 
exceptions.  The  placenta  figured  (fig.  44)  is  one.  Still,  we 
believe  that  Levret's  law,  if  not  universal,  is  generally  true. 

The  causes  or  etiology.  It  is  not  possible  to  lay  down  any 
positive  exposition  of  the  causes  which  determine  the  develop- 
ment of  the  placenta  at  the  lower  segment  of  the  uterus.  But 
we  may  usefully  state  some  of  the  more  frequently  observed 
associated  conditions.  Amongst  the  chief  of  these  is  the  fact 
that  placenta  prasvia  is  much  more  frequent  in  fduriparce 
than  in  primiparge.  It  is  apt  to  recm-  in  successive  pregnancies. 
Osiander  showed  the  greater  aptitude  of  the  ovum  to  attach 
itself  to  the  lower  segment  in  pluriparse.  As  might  be 
expected,  it  occurs  more  frequently  with  twins  ;  the  double 
placenta  demanding  a  larger  area,  there  will  be  more  likelihood 
of  encroachment  on  the  lower  zone.  In  some  cases  the  placenta, 
even  single,  is  unusually  thin,  and  is  spread  out  over  a  larger 
area  in  order  to  make  up  for  diminished  thickness.  We  have 
referred  to  one  very  striking  case  of  this  kind.  We  have  seen 
reason  to  believe  that,  when  the  placenta  grows  in  the  lower 
zone,  it  may  be  flattened  out  under  the  continuous  pressure  of 
the  child's  head.  Being  thus  prevented  from  increasing  in 
thickness,  it  spreads  out  in  area.  But  this  is  not  universal,  as 
may  be  seen  in  Hunter's  figure,  which  re})resents  a  central 
placenta  of  the  ordinary  thickness. 

As  we  have  already  seen,  the  chorion  is  primarily  covered 
uniformly  with  villi ;  whilst,  on  the  other  hand,  the  entire  surface 
of  the  uterus  down  to  the  margin  of  the  os  internum  is  clothed 
with  decidua.  Hence  the  two  conditions :  cliorion,  provided 
with  the  structure  to  contribute  foetal  placenta  from  any  part 
of  its  surface  ;  and  uterus,  providing  structure  to  contribute  the 
mftternal  element  of  placenta.  It  is  a  matter  of  observation 
that  placenta  actually  is  formed  at  any  part  of  the  uterine 
surface.  What  the  accidental  conditions  are  that  generally 
determine  its  development  from  a  limited  part  of  the  chorion 
and  a  limited  part  of  the  decidua,  we  cannot  precisely  say.  We 
may  conjecture  that  the  decidua  at  the  fundal  ])art  is  some- 
times less  healthy,  and  that  the  chorion-villi,  like  the  radicles 
of  a  plant,  will  pusli  out  in  another  direction  in  search  of  a 
more  suitable  soil.      <  )r  we  may  suppose,  what  is  more  likely, 
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that  the  ovum  entering  from  the  fallopian  tube  is  not 
immediately  caught  in  a  fold  of  decidua,  but  drops  to  a  lower 
spot  and  there  becomes  attached.  It  has  even  been  surmised 
that  an  ovum,  having  entered  the  uterus  and  dropped  to  the 
lower  part  of  the  uterus,  has  become  impregnated  there,  and  so 
grows  on  the  spot  of  impregnation. 

It  has  been  said  to  be  more  frequent  in  Momen  subject  to 
hard  work.  Is  it  more  frequent  in  the  subjects  of  retroversion 
of  the  uterus  ? 

Kiineke  (' Monatsschrift  fiir  Geburtskunde,'  1859)  and 
SireUus  ('Archives  gen.  de  Medecine,  1861)  describe  cases 
of  placenta  pra?via,  in  which  the  previous  portion  was  a 
supplementary  placenta.  Hecker  had  pointed  out  the  same 
thing.  * 

A  speculation  or  hypothesis  of  Eokitansky,  in  reference  to 
the  origin  of  placental  polypi  and  fibrinous  polypi,  deserves 
notice  in  this  connection.  Eokitansky  submits  that  an  ovum, 
after  fixing  itself  in  the  mucous  membrane  of  the  uterus,  and 
after  complete  clothing  with  decidua,  may  be  driven  down  by 
uterine  contractions  into  the  cervical  canal ;  its  attachment 
lengthening  into  a  stalk,  the  ovum  continues  to  grow  in  the 
yielding  cervix.  Then  ensue  death  of  the  ovum,  haemorrhage, 
and  removal.  In  like  manner  we  may  conjecture  that  the 
ovum,  originally  grafted  near  the  tubal  orifice,  may  be  driven 
down  or  pressed  down  partly  into  the  lower  uterine  zone,  and 
be  there  supported  partly  by  shooting  out  of  chorionic  villi. 
This  hypothesis  would  agree  with  the  frequent  large  expanse  of 
placenta  in  placenta  prtevia,  and  also  with  the  phenomenon  of 
placenta  succenturiata. 

It  is  also  possible,  as  we  have  cited  elsewhere,  that  the 
ovum  may  grow  within  the  true  cervical  cavity. 

The  frequency  of  placenta  prgevia  can  hardly  be  stated  with 
any  approach  to  precision.  Schwarz,  Spiegelberg,  Schworer,  and 
Hegar's  collected  statistics  give,  on  a  total  of  562,120  labours, 
394  cases  of  placenta  prsevia,  or  about  1  inj.,400. 

In  20,084  labours  in  the  Eoyal  Maternity  Charity,  during 
the  five  years  1878-1883,  there  occurred  28  cases  of  placenta 
prsevia,  with  5  maternal  deaths.  Thus  we  get  1  case  of 
placenta  prsevia  in  700  nearly.  And  even  this,  we  believe,  is 
below  the  reality.     In  1,580  cases  in  the  practice  of  the  British 
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Lying-in  Hospital,  during  the  years  1872  to  1881,  there  were 
3  cases  of  placenta  prsevia. 

Theories  of  the  cause  of  the  bleeding.  1.  There  is  the  old 
one  that  it  results  from  the  expansion  or  growth  of  the  lower 
segment  of  the  uterus  in  the  latter  months  of  gestation  ;  or  of 
the  cervix,  to  which  the  placenta  has  by  some  been  supposed 
to  grow,  exceeding  the  accommodating  capacity  of  the  placenta, 
and  thus,  the  placenta  being  detached,  blood  escapes  from  the 
torn  utero-placental  vessels. 

We  think  it  desirable  to  quote  from  the  '  Obstetric  Opera- 
tions '  (3rd  ed.  1876)  the  following  appreciation  of  this  view  : — 
'  This  doctrine,  passed  on  traditionally,  and  accepted  almost 
without  question,  is  undoubtedly  founded  on  an  anatomical 
and  physiological  error.  Stoltz  clearly  showed  that  the  cervix 
proper  contributes  in  no  way  to  the  reception  of  the  ovum. 
The  cervical  canal  may  frequently  be  felt  nearly  closed  above 
by  the  narrow  os  internum  uteri  at  the  end  of  pregnancy 
(see  Vol.  I.,  pp.  234,  241). 

2.  Then  the  question  arises  as  to  the  cause  of  the  haemor- 
rhage which  breaks  out  at  the  time  of  labour.  This  is  commonly 
attributed  to  the  active  expansion  of  the  lower  part  of  the  womb 
and  cervix.  Is  this  consistent  with  clinical  observation  ?  It  is 
an  indisputable  fact  that  the  haemorrhage  frequently  breaks  out 
before  there  is  any  expansion  of  the  lower  uterus  or  cervix  at  all. 
We  have  on  many  occasions  felt  the  os  internum  so  closed  as 
hardly  to  admit  the  tip  of  the  finger  after  severe  flooding  had 
been  going  on.  Kobert  Barnes  submitted  a  theory  the  very 
reverse  of  that  generally  accepted.  He  urged  that  the  part 
endowed  with  the  most  active  growth  is  the  ovum,  the  placenta ; 
that  the  growth  of  the  uterus  is  secondary  upon  the  stimulus 
imparted  by  the  growth  of  the  ovum.  He  inferred  that  the  first 
detachment  of  placenta  arose  from  an  excess  of  growth  of  the 
placenta  over  that  of  the  lower  region  of  the  uterus  to  which  it 
was  attached  ;  that  the  structure  of  this  uterine  region  was  ill- 
fitted  to  keep  pace  with  the  placenta;  hence  loss  of  relation, 
the  placenta  shoots  beyond  its  site,  and  hajmorrhage  results. 
Again,  haemorrhage  is  most  common  at  the  menstrual  epoclis, 
and  has  not  necessarily  anything  to  do  with  labour.  Frequently, 
indeed,  labour  does  not  even  follow.  At  the  menstrual  nisus 
there  is  an  increased  flux  of  blocxl  to  llie  uterus  and  to  the 
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placenta.  This  over-filling  of*  the  placenta  makes  it  too  big 
to  fit  the  area  of  its  attachment ;  it  breaks  away  at  the  margin, 
and  blood  escapes.  Under  the  irritation  of  this  partial  detach- 
ment, the  infiltration  of  some  blood  into  the  soft  substance  of 
the  placenta,  which  increases  the  bulk  of  the  organ,  and  the 
insinuation  of  some  blood,  perhaps  clotting,  between  the  placenta 
and  the  uterine  wall,  active  contraction  of  the  uterus  may  he 
excited.  Then  the  retracting  lower  zone  may  detach  more 
placenta  ;  but  this  is  secondary. 


Fig.  43. — The  maternal  aspect  of  a  Placenta  Previa  (^\  nat.  size).  The  lower 
part  in  form  of  a  flap  occupied  the  lower  zone  of  the  uterus.  (From 
a  drawing  given  by  Dr.  Roper.) 

This  theory  that  the  first  loss  of  relation  between  the  uterus 
and  placenta  is  due  to  the  excess  in  rate  of  growth  and  periodical 
hypersemia  of  the  placenta  is  strengthened  by  the  analogous 
case  of  tubal  gestation.  Like  tubal  gestation,  gestation  in  the 
lower  segment  of  the  uterus  is  an  example  of  error  loci;  both 
are  alike  instances  of  ectopic  gestation.  In  both  the  ovum 
grows  to  a  structure  ill  adapted  to  harbour  it.  This  want  of 
adaptation  consists  in  unfitness  to  grow  with  the  advancing 
growth  of  the  ovum.  Hence,  in  the  case  of  tubal  or  interstitial 
gestation,  there  comes  a  time  when  the  growth  of  the  ovum  is 
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SO  rapid  that  the  sac,  not  able  to  keep  pace  with  it,  bursts. 
This  catastrophe  also  commonly  happens  near  a  menstrual 
period,  when  increased  growth  is  exaggerated  by  increased 
afflux  of  blood.  Eobert  Barnes  drew  attention^  to  a  fact,  now 
generally  recognised,  that,  before  the  rupture  of  the  fallopian 
sac  in  tubal  gestation,  discharges  of  blood  by  vagina  often  take 
place.  This  is  evidence  of  the  ovum  outstripping  its  habitat 
and  getting  partially  detached.  This  is  exactly  what  happens 
in  placenta  prtevia.     It  is,  then,  in  the  history  of  menstruation 


Tig.  44. — The  foetal  aspect  of  same  placenta.     The  pr;eviou3  flap  is  more 
clearl}- shown.     The  line  which  distiniruishes  this  tlap   from  tlic  bodj- of  * 
the  placenta  marks  tlie  Ijoimdary  between  the  lower  and  equatorial  zones 
of  the  uterus  or  Bandl's  ring. 

and  of  tubal  gestation  that  we  must  look  for  the  true  light- 
bearing  analogy  of  placenta  prgevia. 

3.  An  efficient  cause  of  luemorrhage,  initiative  and  contin- 
uous, we  believe  to  be  irregular  spasmodic  uterine  contractions. 
The  presence  of  the  placenta  over  the  os  uteri  is  a  cause  of  reflex 
irritation  ;  and  irritation,  once  lieguii,  is  almost  certain  to  go  on, 
and  this  in  an  irregular,  metastatic  manner.  There  is  perverted 
polarity. 

Another  highly  probable  cause  of  premature  detachment  of 
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placenta  and  bleeding  lit's  in  the  altered  state  of  the  flap  of 
prsevia  placenta.  In  some  cases  (see  figs.  43,  44)  this  portion 
becomes  partially  atrophied  or  indurated,  so  that  its  texture 
loses  its  natural  harmony  with  the  uterine  wall.  In  this  state 
comparatively  slight  disturbing  causes,  as  shock,  succussions,  or 
dynamic  changes  in  the  circulation,  may  cause  detachment. 

It  is  reasonable  to  conclude  that,  in  some  cases,  bleeding 
breaks  out  from  similar  causes  to  those  which  are  in  operation 
in  the  so-called  '  accidental  hemorrhage.'  Indeed,  some  of 
these  conditions — as  that  just  mentioned,  alteration  in  the 
tissue  of  the  placenta — are  perhaps  more  frequent  when  the 
placenta  is  prsevia. 

4.  Dr.  Nagel  ('Annalen  d.  Charite-Krankenhauses  zu 
Berlin,  1863')  states  as  a  cause  of  premature  detachment  of 
placenta  the  early  rupture  of  the  membranes  when  the  head  is 
low,  and  os  uteri  completely  dilated.  Under  these  conditions, 
the  advancing  head,  dragging  on  the  membranes,  pulls  on  the 
placenta.  This  may  apply  to  cases  of  fundal  or  meridional 
placentas,  as  well  as  to  the  praevial  placenta. 

Theories  of  the  Source  of  the  Blood. 

"VVe  assume,  of  course,  that  there  is  no  haemorrhage  until  the 
placenta  is  detached  from  the  uterus.  When  this  detachment 
has  taken  place,  there  are  two  bared  surfaces  presenting  mouths 
of  torn  vessels.  Does  the  blood  flow  from  the  placental  surface 
or  from  the  uterine,  or  from  both  ?  Levret  believed  that  the 
placenta  yielded  a  portion  of  the  blood.  Kawlius,  of  Oxford, ' 
says  :  '  The  blood  proceeds  more  from  the  vessels  of  the  placenta 
than  from  the  denuded  vessels  of  the  uterus.'  Professor 
Hamilton  held  the  same  opinion.  Kinder  Wood,  Eadford,  and 
Simpson  adopted  it.  If  the  blood  find  its  exod  through  the 
placenta,  it  follows  that,  on  detachment  of  the  placenta,  the 
vessels  torn  on  the  corresponding  surface  of  the  uterus  get 
closed,  whilst  the  blood  continues  to  flow  on  into  the  placenta 
at  the  part  still  maintaining  its  connection  with  the  uterus,  and 
that,  so  flowing  on  through  the  placenta,  it  will  escape  at  the 
detached  surface.  Arguing  from  this  basis,  Simpson  contended 
that  when  the  entire  placenta  was  separated  there  would  be  no 

'  Dissertation  on  the  Obstetric  Forcejjs,  1793.' 
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more  bleeding,  and  hence  insisted  that  the  proper  practice  was 
to  complete  the  detachment.  Summed  up,  the  argument  would 
be,  that  when  the  placenta  is  wholly  detached  no  blood  can  get 
into  it,  and  therefore  the  haemorrhage  ceases,  since  none  comes 
fi'om  the  bared  surface  of  the  uterus.  Eobert  Lee,  with  charac- 
teristic keenness,  asked  :  '  How  is  it,  then,  that  fiu-ious  flooding 
takes  place  when  the  placenta  is  in  the  pot  under  the  bed  ? ' 
Simpson  rested  his  case  very  much  upon  the  fact  that  in  those 
cases  of  placenta  praevia  in  which  the  placenta  is  wholly  cast  off 
and  expelled  before  the  biilh  of  the  child,  there  was  little  or  no 
haemorrhage,  and  that  it  stopped  on  the  expulsion.  If  Nature 
so  cast  the  placenta  and  stopped  the  bleeding,  so,  then,  ought 
the  surgeon  to  detach  the  placenta,  and  the  same  result — arrest 
of  flooding — might  be  expected.  Eadford,  before  Simpson,  had 
been  led  from  similar  clinical  observations  to  adopt  the  same 
practice. 

We  are  not  aware  that  this  hypothesis  of  the  placental 
source  of  the  bleeding  is  now  advocated  by  any  one  of  authority. 
The  little  evidence  adduced  in  its  support  is  entirely  fallacious. 
In  the  Lettsomian  Lectures  (1857),  Eobert  Barnes  pointed  out 
that  when  flooding  ceased  on  the  spontaneous  total  detachment 
of  the  placenta,  it  was  because  the  detachment  was  effected  by 
active  contraction  of  the  uterus ;  this  contraction  closes  the 
utero-placental  vessels  just  as  it  does  in  jjost-partura  haemor- 
rhage. And  then,  again,  there  are  cases  in  which  the  haemor- 
rhage does  not  stop  on  total  detachment  of  the  placenta,  effected 
spontaneously  or  artificially.  Cases  in  point  are  not  uncommon. 
Let  us  cite  one  so  complete  that  it  cannot  be  contested.  Joseph 
Clarke  relates :  '  ]Mrs.  A.  was  dying  when  he  an-ived.  The 
haemorrhage  had  been  immense.  She  died  undelivered  ;  and 
on  examination  the  placenta  had  been  found  entirely  separated.' 
(The  italics  are  in  the  original.)  This  is  because  the  uterus 
does  not  contract.  Eamsbotham,  Tyler  Smith,  and  all  subse- 
quent writers  accept  this  explanation.  That  any  great  amount 
of  blood  cannot  flow  quickly  and  in  gushes  through  the  placenta 
was  proved  by  the  Hunters,  who  showed  that  the  cavernous 
structure  of  the  maternal  placenta  could  only  permit  of  a  slow 
uniform  current  back  from  the  utero-placental  arteries  to  the 
sinuses.     Again,  Legroux  relates  '  two  cases  of  fatal  ha3morrhage 

'  Archivcg  gni.  dc  Malecinc,  1855. 
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from  placenta  pra3via,  in  which  dissection  showed  that  the  foetus 
had  long  been  dead.  In  these,  he  argued,  the  placental  circu- 
lation must  have  ceased,  and  that  the  source  of  bleeding  must 
have  been  the  uterus.  The  late  Dr.  Mackenzie  made  experi- 
ments bearing  directly  upon  this  question.  1.  Having  opened 
the  uterus  of  a  pregnant  bitch,  and  detached  the  placenta,  he 
observed  that  the  blood  flowed  freely  from  the  uterus,  and  that 
it  was  arterial.  2.  Having  partially  detached  the  placenta  in 
a  woman,  he  injected  defibrinated  blood  into  the  hypogastric 
arteries.  He  again  observed  that  the  blood  flowed  exclusively 
from  the  uterus,  and  from  the  liter o-placental  arteries.  3.  He 
adduces  the  recorded  observations  of  many  practitioners  to 
show  that  the  blood-flow  in  cases  of  placenta  prasvia  is  arterial 
in  colour. 

The  blood  has  often  been  seen  flowing  direct  from  the 
uterine  surface  in  cases  of  Caesarian  section  and  of  inverted 
uterus,  both  with  partial  and  complete  separation  of  placenta. 
We  om'selves  bear  testimony  to  these  facts.  The  late  Dr. 
Chowne  collected  a  mass  of  evidence  of  this  kind.  It  must 
further  be  observed  that  the  languid  current  through  the  pla- 
centa must  be  quickly  stopped  by  coagulation.  The  detached 
part  of  the  placenta  is  often  found  hard  and  impervious  from 
this  cause. 

We  may,  then,  fairly  conclude  that  the  blood  flows  mainly 
from  the  bared  uterine  surface,  and  not  from  the  placenta. 

On  the  other  hand,  it  is  probable,  as  Duncan  points  out,  that 
bleeding  may  ensue  from  rupture  of  a  marginal  utero-placental 
sinus  within  the  area  of  spontaneous  premature  detachment, 
and  also  from  the  circular  sinus  of  the  placenta. 

The  state  of  the  placenta  that  is  praevia  deserves  careful 
study.  We  have  frequently  found  it  presenting  blood-extravasa- 
tions in  different  states — some,  recently  effused,  still  fluid ;  some 
in  various  stages  of  coagulation  and  condensation.  In  some 
cases  the  placental  tissue  is  obviously  ruptured;  This  injury 
takes  place  either  spontaneously  during  labour  or  is  caused  by 
the  manipulations  of  the  physician.  In  some  cases,  the  flap  is 
thinned  as  if  from  compression  by  the  head ;  the  structure  has 
undergone  a  form  of  atrophy  partly  from  old  effusions,  some  of 
which  have  been  decolourised,  leaving  fibrinous  masses  such  as 

s  2 
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we  have  described  elsewhere  (p.  562,  Vol.  I.).  The  figures  (43, 
44)  represent  conditions  of  this  kind. 

The  question  whether  a  portion  of  detached  placenta  can 
become  reunited  to  the  uterus  has  given  rise  to  discussion.  It 
is  obviously  very  difficult  to  obtain  proof  of  this  from  direct 
observation.  The  anatomical  characters  of  the* normal  union 
between  uterus  and  placenta  seem  almost  to  exclude  the  possi- 
bility of  such  reunion. 

Traumatic  liOBmorrJiage. — Strictly  speaking,  the  haemor- 
rhage ensuing  upon  detachment  of  placenta  is  traumatic.  But 
this  is  a  physiological  and  unavoidable  traumatism.  The  trau- 
matism that  is  now  to  be  referred  to  is  artificial,  wrought  by  the 
surgeon,  and  is  avoidable,  and  ought  to  be  avoided.  In  not  a 
few  cases,  bleeding  may  persist  after  the  delivery  of  both  child 
and  placenta.  This  may  be  due,  first,  to  the  condition  already 
discussed — namely,  failure  of  the  uterus  to  contract ;  secondly, 
to  laceration  of  the  cervix.  This  injury  may  occur  under  the 
natural  expulsion  of  the  foetus  ;  but  it  is  much  more  likely 
to  occur  under  the  operations  comprised  under  the  term 
'  accouchement  force.''  Before  the  views  of  Eobert  Barnes 
prevailed  the  practice  was  to  deliver  at  once ;  and  this  was 
often  done  without  much  regard  to  the  fitness  of  the  parts  to 
undergo  this  severe  proceeding.  So  imperious  was  the  dogma 
of  '  unavoidable  '  persistent  hemorrhage,  that  the  difficulty 
presented  by  an  undilated  os  uteri  was  met  by  the  arbitrary 
hypothesis  which  assumes  that,  in  these  cases  of  flooding,  the 
OS  uteri  is,  by  the  flooding,  always  made  easily  dilatable.  Un- 
fortunately this  is  not  true.  Proofs  of  laceration,  of  fatal  trau- 
matic haemorrhage  from  the  injured  cervix,  as  the  penalty  of 
forcing  the  hand  through  the  presumed  dilatable  cervix,  abound. 
But  the  error  is  still  so  prevalent  that  it  is  necessary  to  adduce 
evidence  upon  the  subject.  Leroux  says  (1810),  that  before 
Puzo's  time  the  accouchement  force  was  generally  performed. 
The  operation  was  difficult  and  often  followed  by  a  fatal  issue. 
David  Davis  had  met  with  many  exaui})les  of  even  fatal 
liH'morrhage  unaccompanied  by  any  amount  of  dilatation  of  the 
orifice  of  the  womb.  He  relates  a  case  where  very  profuse 
hspmorrliage  had  occiuTod,  yet  the  orifice  of  the  womb  was  but 
very  slightly  dilated,  and  as  rigid  as  if  no  haemorrhage  had  been 
sustained.     I-,abour  was  induced,  taking  four  or  five  hours  to 
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expand  the  os.  Living  twins  were  delivered.  On  the  fifth  day- 
after  labour  profuse  flooding  set  in,  and  caused  death.  No 
rupture  was  found  ;  but  the  long-continued  boring  incident  to 
the  forcing  of  the  hand  had  produced  contusion,  inflammation, 
and  suppiu'ation  of  the  os  uteri,  and  a  portion  of  its  tissue,  of 
about  the  diameter  of  a  sixpence,  had  sloughed  off,  and  left 
behind  it  a  deepish  ulcer ;  several  branches  of  arteries  were  found 
in  the  depth  of  it ;  and  thus  was  rendered  evident  the  cause 
of  the  fatal  hsemorrhage.  The  preparation  is  in  Middlesex 
Hospital  Museum. 

Edward  Kigby  says :  ^  '  Cases  have  occurred  where  the  os 
uteri  has  been  artificially  dilated,  where  the  child  was  turned 
and  delivered  with  perfect  safety,  and  the  uterus  contracted 
into  a  hard  ball ;  a  continued  dribbling  of  blood  has  remained 
after  labour  ;  the  patient  has  gradually  become  exhausted,  and 
at  last  died.  On  examination  after  death.  Professor  Naegele 
has  invarlahly  found  the  os  uteri  more  or  less  torn.'  Collins 
and  others  relate  examples  in  point.  The  truth  is,  that  so  far 
from  the  os  uteri  in  placenta  preevia  being-  in  a  state  favourable 
to  dilatation,  the  conditions  are  often  the  very  reverse. 

Tyler,  of  Dublin,  relates  a  case  in  which  traumatic  tetanus 
followed  upon  placenta  prsevia. 

Course  and  Syrnptoms  of  Placenta  Prcevia. 

When  the  placenta  grows  wholly  or  in  part  within  the  lower 
zone,  its  relation  to  the  uterine  wall  at  this  part  is  always 
liable  to  be  disturbed.  It  is  most  probable  that  some  cases  of 
presumed  ordinary  abortion  at  the  third  or  fourth  month  are 
in  reality  due  to  this  cause.  We  have  seen  (Bandl's,  fig.  84, 
p.  237,  Vol.  I.)  that  at  the  fourth  month  the  distinctive 
characters  of  the  lower  zone  are  well  marked.  And  we  have 
frequently  verified  the  fact,  that  in  aborted  ova  of  this  period 
there  was  placental  structure  within  the  lower  zone.  But 
usually  placenta  prsevia  is  not  recognised  as  such  earlier  than 
the  end  of  the  fifth  month.  At  and  after  this  time  the  woman 
may  be  overtaken  without  warning  by  a  smart  flooding  of  florid 
blood.  This  often  occurs  when  she  is  in  bed  at  rest,  even 
asleep.     Probably,  in  some  instances,  the  immediate  cause  is 

'  Si/ston  of  J/ldmferi/,  ISii. 
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sexual  intercourse.  But  certainly  it  is  not  necessary  to  invoke 
external  physical  agencies.  Sometimes  the  woman  is  seized 
when  she  is  out  of  doors  or  away  from  home,  so  little  is  she 
prepared  for  any  accident.  These  attacks  of  haemorrhage  are 
usually  quite  independent  of  labour  or  of  uterine  contraction. 
Even  those  who  contend  for  contraction  as  the  cause  admit  that 
the  contractions  are  not  felt  (Spiegelberg).  They  occur  most 
frequently  at  the  menstrual  epochs.  Thus,  it  is  not  uncommon 
to  observe  a  recurrence  of  these  haemorrhages  at  intervals  of 
about  a  month. 

A  strongly  disposing  cause  is  the  greater  hydrostatic  tension 
in  the  vessels  when  the  placenta  is  prsevious,  than  is  the  case 
when  the  placenta  grows  to  the  fundus. 

Sometimes  it  comes  on  after  unusual  fatigue  or  emotion. 
It  cannot  be  doubted  that  the  disturbance  of  relation  between 
uterus  and  placenta  is  brought  about  by  the  increased  afflux 
of  blood  brought  to  the  uterus  and  placenta  at  these  periods, 
and  under  the  other  influences  specified.  In  the  non-pregnant 
state,  emotion  alone  causes  haemorrhage. 

Sometimes  the  bleeding  subsides,  and  the  patient  is 
reprieved  for  a  time.  It  is  even  possible  that  she  may  go  on 
to  the  full  term  of  gestation,  after  having  suffered  several 
attacks  of  haemorrhage,  and  be  delivered  natm-ally  with  little 
loss.  But,  most  frequently,  premature  labour  will  be  excited 
either  at  the  first  or  at  the  second  attack.  The  seventh  and 
eighth  months  are  especially  critical  epochs.  The  bleeding 
having  begun,  some  blood  is  extra vasated  between  the  uterine 
and  placental  surfaces,  the  lower  edge  of  the  placenta  gets 
thickened  and  hardened  with  extravasated  blood,  and  thus  the 
uterus  is  excited  to  contraction.  "When  once  the  uterus  is  put 
in  action,  the  termination  in  labom*  is  highly  probable. 

The  labour  is  often  tedious,  marked  by  inertia.  The  con- 
tractions are  generally  feeble.  This  is  explained  by  the  follow- 
ing circumstances: — the  defective  muscular  development  of 
prematurity,  especially  of  the  lower  segment  ;  the  disturbed 
polarity  of  the  muscular  action,  there  being  diversion  from  the 
upper  segment ;  the  unfitness  of  the  lower  segment  and  cervix 
to  expand,  owing  to  immaturity  and  excessive  vascularity. 

Another  explanation  of  the  protraction  is  often  found  in 
the  unfavourable  position  of  the  child.     Transverse  presenta- 
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tions    are    much    more   fre(|iient   than   in    ordinary  labour  at 
term. 

The  umbilical  cord  frequently  falls  through.  For  this 
there  are  two  chief  reasons :  one  is  the  abnormal  presentation, 
which,  not  filling  the  lower  segment,  allows  the  cord  to  drop 
through  ;  the  other  is  the  frequent  springing  of  the  cord  from 
the  prrevial  margin  of  the  placenta,  so  that  a  loop  is  ready  to 
fall  through  the  moment  the  os  is  sufficiently  open  and  the 
bag  bursts.     A  gush  of  liquor  amnii  washes  the  cord  through. 

In  some  cases  of  central  placenta  the  child  has  been  driven 
through  the  placenta,  perforating  it.  This  has  been  imitated  in 
jmictice,  the  obstetrist  perforating  the  placenta,  and  dragging 
the  child  through  the  hole.  The  part  covering  the  os  internum 
is  sometimes  thinned,  and  bare  of  placental  structure. 

Diagnosis. — If  examination  is  made  early  during  the  flood- 
ing, the  OS  uteri  internum  is  often  found  scarcely,  if  at  all, 
dilated  more  than  is  usual  in  pluriparse — and  it  is  in  pluriparEe 
that  placenta  prpevia  most  frequently  occurs ;  but  the  cervix  or 
vaginal  portion  is  commonly  thicker  than  ordinary.  The  finger, 
passed  up  to  the  os  internum,  will  .miss  the  head  or  other 
presenting  part  of  the  child,  and  thus  ballottement  will  be 
obstructed  or  prevented,  especially  if  the  case  be  one  of 
placenta  centralis.  In  this  case  also  ballottement  may  not 
be  made  out  ;  but,  instead,  one  feels  the  quaggy,  spongy 
placenta  or  a  blood-clot.  The  cervix  is  generally  more  tender 
to  the  touch,  and  pain  is  often  felt,  during  gestation,  at  the 
lower  segment  of  the  uterus,  and  on  the  side  to  which  the 
placenta  grows.  Levret  says  the  uterus,  instead  of  being 
rounded  or  pointed,  is  flattened,  as  if  divided  into  two  parts  as 
in  twin-pregnancy,  but  the  division  is  more  on  one  side,  causing 
oblique  singularity  of  form ;  and  in  the  early  months  the 
patient  has  been  conscious  of  a  swelling  with  pain  and  hardness 
in  one  side.  The  stethoscope  will,  as  McClintock  and  Hardy 
pointed  out,  often  determine  the  seat  of  the  placenta.  Gendrin 
says  a  pulsation,  not  synchronous  with  the  mother's  pulse,  may 
be  felt  at  the  os  uteri.  But  these  points  are  often  difficult  to 
realise. 

Placenta  prfevia  has  to  be  differentiated  from  '  accidental 
hsemorrhage.'  It  is  usual  to  teach  that  in  accidental  haemor- 
rhage the  bleeding  is  arrested  during  a  pain,  whilst  in  placenta 
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prsevia  the  hsemorrliage,  although  continuing  during  the  inter- 
vals, is  greatly  increased  during  the  pains.  Nothing,  we  believe, 
can  be  more  illusory  than  trusting  to  this  distinction.  As 
Legroux  pointed  out,  the  hsemorrhagic  act  is  diastolic  ;  the 
apjparent  haemorrhage  is  systolic,  the  blood  previously  efifused 
being  expelled  dming  the  systole.  The  hgemostatic  act  it  is 
which  is  systolic.  Certainly,  at  the  outset,  there  is  often  no 
pain  in  placenta  prsevia  ;  and,  as  the  case  proceeds,  active  pains — 
that  is,  systolic  contraction — will  often  stop  the  haemorrhage. 

If  there  is  active  uterine  contraction,  even  although  con- 
siderable haemorrhage  attend,  and  the  cervix  is  expanding,  the 
placenta  or  child  being  driven  down,  there  is  a  fair  prospect 
that  Nature  may  carry  the  labour  to  a  happy  termination. 

One  great  differentiating  symptom  consists  in  the  appearance 
of  the  blood  discharged.  In  placenta  prsevia  it  is  commonly 
bright,  arterial,  whereas  in  accidental  haemorrhage  it  is  com- 
monly black  or  more  venous  in  appearance ;  and  in  the  acci- 
dental form  also  there  is  often  a  serous,  watery  oozing,  due  to 
the  squeezing  out  of  the  serum  from  the  retained  coagula. 
The  seat  and  character  of  the  pain  are  also  different.  In  pla- 
centa praevia  there  may  be  little  pain,  and  what  there  is  mostly 
low  down  in  the  uterus,  whilst  in  accidental  haemorrhage  the 
pain  is  almost  always  great ;  its  seat  is  at  the  fundal  or  the 
equatorial  zones,  and  in  this  seat  of  pain  there  is  felt  an 
irregular  prominence  on  the  surface  of  the  uterus. 

The  only  conclusive  sign  is  feeling  the  placenta.  Haemor- 
rhage alone  is  fallacious ;  it  may  be  due  to  other  causes. 

Some  cases  present  great  difficulty  in  diagnosis.  The 
central  cases  in  which  the  os  internum  is  quite  covered  by 
placenta  may  be  recognised  by  feeling  the  quaggy  mass  of 
placenta  interposed  between  the  finger  and  the  fcetus.  In 
cases  of  lateral  placenta,  in  which  a  flap  or  edge  of  placenta 
grows  down  to  the  os  internum  on  one  side,  this  edge  may 
occasionally  be  felt  merging  into  the  sac  of  the  liquor  amnii. 
Rut  in  anotlier  class  of  eases,  which  is  niore  numerous,  in 
which  the  placenta,  although  intruding  within  the  lower  zone, 
does  not  come  within  easy  reach  of  the  linger,  the  diagnosis 
must  be  mainly  conjectural.  Nothing  is  felt  but  the  bag  of 
membranes,  and  through  it  perhaps  the  fcvtus.  The  reality  of 
these  cases   is   established  after  delivery  of  the  placenta  by 


CHAP.  V.  PLACENTA  PE^EVIA.  fC)5 

observing  the  situation  of  the  rent  in  the  membranes.  If  this 
is  found  within  two  or  three  inches  of  the  margin  of  the 
placenta,  we  have  distinct  evidence  that  this  margin  dipped 
into  the  lower  zone.  This  is  often  confirmed  by  the  appearance 
of  the  intruding  lots  of  placenta  near  the  rent.  It  is  often 
thinner  from  compression  and  commonly  filled  with  extrava- 
sated  blood. 

It  is  often  repeated  that  partial  placenta  prsevia  is  much 
less  formidable  than  the  placenta  centralis.  This  may  be  so 
in  some  cases;  but  we  are  sure  that  no  rule  of  prognosis  or 
treatment  can  safely  be  based  upon  this  assumption.  Collins 
says,  in  the  grandest  and  most  trustworthy  of  all  collections  of 
clinical  records :  '  I  have  seen  the  haemorrhage  as  profuse 
when  there  was  merely  a  portion  of  the  edge  detached  as 
where  the  great  bulk  was  separated.'  Our  own  experience 
entirely  confirms  this  statement. 

The  prognosis  as  concerns  the  mother  applies  to  three 
principal  questions :  1.  What  is  the  immediate  danger  to  the 
woman?  2.  What  is  the  remote  or  ultimate  danger?  3.  Will 
the  case  go  on  at  once  to  the  completion  of  delivery,  or  will  the 
haemorrhage  subside  ? 

1.  The  immediate  clanger  to  life  from  loss  of  blood  and 
shock  is  serious,  if  the  haemorrhage  be  profuse,  if  the  cervix 
remain  unexpanded,  and  if  contraction  of  the  uterus  and 
delivery  be  not  secured  within  a  short  time.  Whenever,  then, 
the  loss  is  rapid  and  great,  telling  upon  the  pulse,  the  indication 
is  strong  to  abandon  at  once  the  prospect  of  postponing  labour, 
and  to  proceed  to  accelerate  delivery. 

2.  The  remote  dangers,  supposing  immediate  sinking  from 
haemorrhage  is  averted,  arise  from  anaemia  more  or  less  directly. 
The  secondary  effects  of  haemorrhage  are :  malnutrition  ; 
nervous  disorders;  the  local  injury  to  the  cervix  uteri  during 
labour ;  the  contusion,  laceration,  dispose  to  secondary  haemor- 
rhage, to  inflammation,  and  blood-infection  from  the  necrosis  of 
tissue  about  the  mouths  of  the  utero-placental  vessels  ;  absorp- 
tion is  enormously  increased  in  activity,  after  haemorrhage  ; 
phlegmasia  dolens  is  not  uncommon,  and  is  sometimes  of  very 
severe  type,  being  complicated  with  more  than  the  ordinary 
degree  of  blood-infection ;  all  the  other  forms  of  puerperal 
fever  are  more  common  after  placenta  praevia ;  and,  lastly,  there 
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is  the  prospect  of  imperfect  involution  of  the  uterus,  chronic 
metritis,  perimetritis,  and  parametritis. 

The  implantation  of  the  placenta  upon  the  lower  segment 
of  the  uterus  involves  an  enormous  increase  of  vascularity  of 
the  part,  and  this,  added  to  the  imperfect  development  attained 
when  labour  comes  on  prematurely,  renders  the  dilatation  of 
the  cer\'i3:  especially  difficult  and  dangerous.  The  crushing, 
bruising,  even  laceration  of  the  cervix,  common  to  some  extent 
even  in  ordinary  labours,  are  much  more  to  be  dreaded  in 
placenta  prsevia.  Haemorrhage  from  laceration  is  not  the  only 
danger.  One,  a  little  more  remote  but  scarcely  less  formidable, 
is  that  of  inflammation,  of  pyaemia,  or  septicfemia.  Some  of 
the  worst  cases  of  puerperal  fever  we  have  seen  were  the 
direct  consequence  of  the  injury  the  highly  vascular  tissues 
of  the  cervix  underwent  fi-om  forcible  delivery  for  placenta 
praevia. 

Eobert  Lee  records  6  cases  of  phlebitis  out  of  64  cases  of 
placenta  praevia. 

In  1864  Eobert  Barnes  reviewed  his  experience  of  the 
terminations  in  69  cases.  The  deaths  were  6,  i.e.  -9  nearly. 
This  proportion  is  much  smaller  than  that  usually  given  in 
statistical  tables.  But  upon  this  it  is  idle  to  dwell,  for  general 
statistical  tables  dra^vn  from  miscellaneous  sources  are  utterly 
untrustworthy  in  this  matter.  Of  the  six  cases,  one  died  three 
weeks  after  labour,  of  pyaemia  ;  one  died  in  a  few  days  firom 
pya?mia  following  forced  delivery,  performed  by  a  surgeon  who 
prided  himself  on  his  promptitude  in  the  treatment  of  these 
cases ;  two  were  moribund  from  haemorrhage  when  first 
seen  ;  one  died  of  exhaustion  (she  had  had  eleven  children) ; 
one  died  of  puerperal  fever  aggravated  by  brutal  treatment 
from  her  husband.  We  have  not  been  able  to  search  our  sub- 
sequent records.  But  we  believe  the  results  are  not  very 
different. 

We  feel  very  confident  that  if  we  could  always  see  these 
cases  at  the  earliest  stage  of  h.ainorrhage,  and  if  they  were 
treated  on  the  principles  we  have  laid  down,  the  mortality 
would  be  brought  very  much  below  anything  hitherto  known. 
In  the  cases  above  referred  to  there  was  a  series  of  29  suc- 
cessful cases  uninten-upted  by  a  single  death.  In  1884,  we 
have  been  summoned  to  5  cases  after  haemorrhage  had  set  in. 
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All  were  treated  after  the  method  we  have  laid  down.     All  the 
mothers  and  4  children  recovered. 

3.  Will  the  case  go  on  to  delivery'?  If  the  hn?morrhago  is 
moderate,  if  the  os  does  not  dilate,  if  there  is  little  or  no  sign 
of  uterine  action,  there  is  the  probability  of  the  utero-placental 
relations  being  so  little  disturbed  that  the  pregnancy  may  go 
on,  at  least  until  the  succeeding  menstrual  epoch.  But  this 
question  is  often  practically  settled  by  the  physician,  who, 
governed  by  his  estimate  of  the  strength  of  the  patient,  the 
stage  of  the  gestation,  and  the  urgency,  absolute  and  relative, 
of  the  symptoms,  may  resolve  to  accelerate  the  labour.  If  the 
pregnancy  have  advanced  beyond  the  seventh  month,  it  will, 
as  a  general  rule,  be  wise  to  proceed  to  deliver.  The  next 
hgemorrhage  may  be  fatal ;  we  cannot  foretell  the  time  or  the 
extent  of  its  occurrence  ;  and  when  it  breaks  out,  all,  perhaps, 
that  we  shall  have  the  opportunity  of  doing  will  be  to  regret 
that  we  did  not  act  when  we  had  the  chance. 

The  prognosis  as  to  the  child.  This  will  depend  very 
much  upon  the  conduct  of  the  case. 

In  the  event  of  the  flooding  and  labour  coming  on  before  the 
seventh  month,  of  course  the  prospect  of  the  child  being  viable 
is  small.  The  risk  is  also  much  above  the  average  of  ordinary 
labours,  even  when  it  takes  place  after  the  seventh  month. 
The  flooding  may  be  attended  with  so  much  detachment  of 
placenta  that  the  supply  may  be  cut  off  from  the  fcetus. 
Again,  the  imperfect  development  of  the  uterus  may  so  retard 
or  disorder  the  labour  that  the  child  may  perish  before  it  can 
be  born.  Under  any  method  of  treatment  formerly  pursued, 
the  risk  was  so  great  that  Simpson  and  Churchill  expressed  the 
opinion  that  the  hope  of  saving  the  child  ought  scarcely  to 
influence  the  treatment.  In  this  view  we  cannot  concur ;  we 
are  convinced  that  a  judicious  application  of  the  principles  we 
have  laid  down  will  result  not  alone  in  gi^eater  safety  to  the 
mother,  but  also  in  greater  safety  to  the  child.  It  is  true  that 
in  many  cases  the  child  is  dead  before  there  is  any  opportunity 
for  treatment.  The  child  dies  from  asphyxia,  the  result  of  the 
mother's  loss  of  blood.  This  blood,  which  is  the  means  of 
aeration  of  the  child's  blood,  comes  in  too  small  quantity  and 
too  much  impaired  in  quality  to  effect  the  necessary  change. 
Frequently,  too,  the  child  is,  as  we  have  seen,  premature,  or  it 
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presents  unfavourably ;  frequently  the  cord  is  prolapsed,  and 
then  the  child  has  to  run  the  gauntlet  of  artificial  modes  of 
delivery.  Exposed  to  these  perils,  it  is  not  sui-prising  that  the 
child  will  often  perish.  But  still  the  broad  fact  remains  that 
a  considerable  proportion  of  children  are  born  alive.  It  is 
certain  that  some  of  the  sources  of  peril  to  the  child  may  be 
lessened  or  averted.  Out  of  62  cases  of  placenta  pr8e\aa  which 
we  noted  in  reference  to  this  point,  23  children  were  born  alive  ; 
and  all  the  cases  had  been  treated  under  favourable  circum- 
stances or  in  the  most  judicious  manner. 

We  indulge  the  hope  that  a  better  result  than  this  may  be 
obtained  if  the  proper  principles  are  applied,  starting  from  the 
onset  of  the  flooding.  The  total  artificial  detachment  of  the 
placenta  before  the  biith  of  the  child  is  almost  necessarily  fatal 
to  it.  The  precipitate  forcible  delivery  is  scarcely  less  hazardous 
to  the  child,  and  seriously  imperils  the  mother.  We  are  per- 
suaded that  the  old  method  of  treatment  has  killed  more 
women  and  children  than  the  disease. 

The  Treatment. 

The  treatment  must  vary  according  to  the  nature  of  the  case  ; 
and  cases  of  placenta  prsevia  vary  greatly.  The  course  to  be 
adopted  will  depend  somewhat  upon  whether  the  presentation 
is  central  or  lateral.  But  we  think  a  more  practical  division 
is  into- -{Al  cases,  partial  or  complete,  in  which  there  is  active 
contractile  power  in  the  uterus,  with  spontaneous  dilatation ; 
(B)  cases  in  which  the  contractile  power  of  the  uterus  is 
"aJDsent,  with  or  without  dilatation. 

Before  describing  the  principles  and  method  of  treating 
which  we  have  worked  out  from  theory  deduced  from  obser- 
vation, and  crucially  tested  by  clinical  experience,  it  is  useful 
to  point  out  the  methods  commonly  in  vogue  before  the  publi- 
cation of  Robert  Barnes's  ]..umleian  Lectures. 

These  methods  flowed  logically  enough  fi-om  the  theories 
which  successively  prevailed.     Thus — 

1.  The  '  unavoidable  haemorrhage'  theory,  simi>le  and  abso- 
lute, dictated,  as  we  have  seen,  immediate  delivery,  the 
*  accouchement  force.'  We  have  pointed  out  the  fallacies  of 
this  theory,  and  the  dangers  attending  the  practice  it  dictated. 
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"What  does  the  '■accouchement  force'  mean?  Literally  and 
practically,  it  means  violent  delivery  at  all  risk.  The  hand  was 
forced  through  the  cervix,  dilated  or  not  dilated  ;  if  not  dilated, 
at  the  almost  certain  cost  of  severe  injury  to  the  uterus.  This 
forcible  entry  accomplished,  the  child  was  then  seized,  turned, 
and  extracted  as  promptly  as  possible.  Its  chance  of  survival 
was  small,  unless  the  cervix  was  so  far  dilated  as  to  admit  of 
easy  and  rapid  delivery. 

Spiegelberg  proposed  bilateral  incision  of  the  cervix,  if  it 
did  not  dilate.  The  proceeding  is  unnecessary  and  highly 
dangerous.  Cutting  the  intensely  vascular  structure  must 
expose  to  haemorrhage. 

In  some  cases  of  central  placenta  it  was  advised  to  perforate 
the  placenta  and  to  deliver  through  the  hole  thus  made.  This 
method  has  been  strongly — upon  the  whole,  justly — condemned. 
But  we  have  seen  a  few  cases  in  which  the  placenta  was  so  ex- 
tensively diffused  over  the  greater  part  of  the  uterus  that  there 
could  have  been  no  possible  way  of  reaching  a  margin  without 
passing  the  hand  high  up  to  the  fundus.  Concurring  in  the 
condemnation,  we  can  imagine  a  case  in  which  the  practice  of 
perforating  the  placenta  might  be  excused. 

2.  The  theory  of  Eadford  and  Simpson,  which,  assuming 
that  the  haemorrhage  came  from  the  placenta,  dictated  the  rule 
to  detach  the  placenta  wholly  as  early  as  possible.  Some  of  the 
fallacies  of  this  theory  have  been  pointed  out.  The  practice 
based  upon  it  is  open  to  serious  objections.  In  the  first  place 
it  assumes  that  the  probability  of  saving  the  child  is  so  insig- 
nificant that  it  need  not  be  considered.  But  we  have  seen  that, 
under  judicious  management,  a  large  proportion  of  children  are 
saved.  The  operation  consists  in  passing  the  hand,  if  necessary, 
into  the  vagina,  then  to  pass  two  fingers  through  the  cervix 
uteri,  and  with  them  to  detach  the  placenta.  This  done,  it 
was  contended  that  Art  had  imitated  Nature  in  those  cases  in 
which  the  placenta  was  cast  spontaneously.  The  fallacy  of 
this  comparison  and  deduction  has  been  already  exposed.  But 
Eobert  Barnes  urged  a  fatal  objection  against  this  proceeding, 
showing  that  it  was  all  but  impracticable.  In  by  far  the  greater 
number  of  cases  the  placenta  extends  higher  than  the  equator 
of  the  uterus,  sometimes  even  reaching  the  fundus.  The  fingers 
are  not  long  enough  to  reach  half-way  towards  the  further  margin 
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of  the  placenta.  The  diameter  of  the  placenta  is  rarely  less  than 
nine  or  ten  inches ;  the  fingers  can  hardly  reach  three  or  four 
inches.  In  the  greater  number  of  cases,  therefore,  in  which  the 
directions  prescribed  have  been  followed,  the  placenta  has  not 
been  wholly  detached ;  and  the  result,  when  successful,  cannot 
be  attributed  to  an  operation  which  was  not  performed.  This 
is  fmiher  proved  by  the  history  of  some  of  the  cases  narrated 
as  examples  of  this  practice.  The  child  was  born  alive.  It  is 
hardly  consistent  with  om'  knowledge  of  the  conditions  upon 
which  the  child's  life  depends  to  suppose  that  the  child  will 
survive  if  the  whole  placenta  be  detached,  unless  the  birth 
follow  the  detachment  very  quickly.  And  this  condition  under 
the  postulates  of  the  hypothesis  is  wanting.  This  objection,  so 
obvious  when  simply  stated,  was  not  suspected  by  Professor 
Simpson  or  his  disciples  until  it  was  formally  enunciated  by 
Kobert  Barnes. 

The  entire  detachment  of  the  placenta  has  been  urged  on 
the  ground  that  it  can  be  executed  at  a  stage  when  the  dilatation 
of  the  cervix  is  insufficient  to  admit  of  turning.  But  if  it  cannot 
be  executed  without  passing  the  hand  through  the  undilated 
cervix,  in  what  respect  is  the  operation  less  severe  than  that  of 
delivery  by  tin-ning?  It  is  reasonable  to  conclude  that,  since 
the  forcible  entry  has  been  effected,  the  seizm-e  and  extraction 
of  the  child,  as  well  as  the  detachment  of  the  placenta,  had 
better,  in  order  to  give  the  child  a  chance,  be  completed  at  the 
same  time.  This  granted,  the  special  character  of  the  proceeding 
vanishes ;  it  is  even  more  severe  than  turning,  which  does  not 
require  the  hand  to  be  passed  through  the  cervix. 

In  conclusion,  we  see  that  the  surgeon  endeavouring  to 
practise  complete  detachment  of  the  placenta  by  help  of  two 
fingers  passed  through  the  os  uteri  unconsciously,  but  almost 
ex  necessitate  rei,  fails  in  what  he  tries  to  do  ;  he  unwittingly 
does  very  nearly  what  he  ought  to  do.  The  hoemorrhnge  stops ; 
he  sees  in  his  success  a  proof  of  the  truth  of  the  theory  that 
total  detachment  of  the  placenta  is  the  security  against  hnemor- 
rhage.  But  he  has  not  wholly  detached  the  placenta  ;  he  has 
unconsciously  given  proof  of  the  truth  of  a  very  different 
theory,  namely,  that  the  luemorrhage  ceases  when  tliat  part  of 
the  placenta  which  had  grown  within  the  lower  polar  zone  has 
been  detached. 
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Gohen's  onethod. — Cohen  of  Hamburg,  regarding  the 
central  phicenta  as  being  the  condition  of  chief  danger,  advises 
to  detach  that  smaller  flap  of  placenta  which  passes  over  the 
OS  internum  to  the  opposite  side  from  the  main  body,  tlius 
reducing  a  central  to  a  lateral  placenta.  This  proceeding, 
fundamentally  distinct  in  its  theoretical  argument  and  in  its 
intrinsic  nature,  has  been  by  some  writers  confounded  with 
Barnes's  method,  to  be  presently  described. 

Barnes's  method. — The  preceding  discussion  establishes 
the  fundamental  facts  that  hasmorrhage  can  only  be  securely 
arrested  by  the  contraction  of  the  uterus,  constringing  the 
vessels,  and  favouring  plugging  of  the  vessels  by  thrombosis. 
All  rational  treatment  must  be  based  upon  these  facts.  To 
obtain  contraction  is,  therefore,  the  end  to  be  sought.  Although 
the  powers  of  the  system  may  still  be  good,  the  uterus  will  not 
always  act  well,  especially  when  the  labour  is  premature,  whilst 
it  is  fully  distended.  To  evoke  contractile  energy  it  is  often 
enough  to  puncture  the  membranes.  This  done,  some  liquor 
amnii  runs  off;  the  uterus,  collapsing,  is  excited  to  contract, 
and,  being  diminished  in  bulk,  it  acts  at  adv'antage.  Labour 
being  active,  the  cervix  expands  promptly,  the  placenta  gets 
more  quickly  detached  from  the  lower  polar  zone,  the  bared 
uterine  vessels  get  closed  by  the  retracting  tissue  and  by  the 
pressure  of  the  advancing  foetus.  The  hgemorrhage  ceases 
spontaneously. 

The  successive  steps  to  be  adopted  may  be  formulated  as 
follows : — 

1 .  The  puncture  of  the  meTnbranes  is  the  first  thing  to  be 
done  in  all  cases  of  flooding  before  labour  sufficient  to  cause 
anxiety.  It  is  the  most  generally  efficacious  remedy.,  and  it 
can  altvays  be  applied.  It  is  sometimes  sufficient  in  itself; 
it  does  not  materially  interfere  with  the  resort  to  further  steps. 
The  mode  of  executing  it  is :  the  patient  lying  on  her  left 
side,  a  finger  is  passed  up  into  the  os  uteri,  guiding  a  stilet, 
quill-pen,  or  a  porcupine's  quill  to  the  membranes,  whilst  the 
uterus  is  supported  by  external  pressure.  This  plan  is  especi- 
ally useful  in  partial  presentations ;  but  even  in  central  cases, 
if  the  cervix  is  not  dilated,  it  may  be  resorted  to  byperforatino- 
the  placenta.  In  these  cases  a  long  aspirator  needle  would  be 
preferable. 
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Before  puncturing  the  membranes  pass  the  catheter.  A 
full  bladder  is  pretty  sm-e  to  disturb  or  divert  the  natural 
contractile  action  of  the  uterus. 

2.  At  the  same  time  apjjly  a  firm  hinder  over  the  uterus. 
This  further  promotes  contraction,  and,  by  propelling  the 
child  towards  the  os  uteri,  it  accelerates  the  expansion  of  the 
OS  and  moderates  the  haemorrhage. 

3.  If  the  hsemorrhage  continue,  especially  if  the  patient 
show  signs  of  exhaustion,  the  os  uteri  being  undilated,  the  plug 
7)iay  he  tried.  Leroux,  Dubois,  Chailly,  and  many  other  autho- 
rities extol  the  plug.  What  has  usually  been  understood  as 
plugging  consists  in  ramming  soft  substances  into  the  vagina. 
Vaginal  plugging :  The  things  used  are  silk  handkerchiefs, 
tow,  lint,  bandages,  and  Braun^s  colpeurynter.  This  last  is  an 
elastic  bag,  which  may  be  distended  with  air  or  water.  As  its 
name  implies,  it  is  a  vaginal  plug.  Vaginal  plugs  are  trea- 
cherous aids,  requiring  the  most  vigilant  watching.  The  plug, 
introduced  with  so  much  pain  to  the  patient,  soon  becomes 
compressed,  blood  runs  past  it  or  accumulates  above  or  around 
it,  and  the  tide  of  life  ebbs  away  unsuspected.  Never  leave 
the  patient  trusting  to  vaginal  plugs.  Feel  her  pulse  fre- 
quently, watch  her  face  closely,  examine  to  see  if  any  blood  or 
tinged  serum  is  oozing  externally.  Eemove  the  plug  in  an 
hour  at  furthest,  and  feel  if  the  os  uteri  is  dilating.  If  it  be 
dilating  and  the  hasmorrhage  have  stopped,  you  may  trust 
Nature  a  little  further,  watching  closely.  The  labour  may  now  go 
on  spontaneously,  perhaps  issuing  in  the  birth  of  a  living  child. 

But  the  true  way  of  plugging  is  to  insert  sponge  or  lami- 
naria-tents  into  the  cervix  uteri.  This  is  the  part  that  needs 
to  be  dilated.  The  tents  command  this  effect  by  direct  stretch- 
ing, and  by  exciting  diastaltic  action. 

Whenever  plugging  is  resorted  to,  use  especial  care  in  watch- 
ing the  state  of  the  bladder.  Partly  by  direct  pressure  upon 
the  urethra,  and  partly  by  diverted  or  '  metastatic  '  nervous 
energy,  plugging  is  apt  to  cause  i-etcntion  of  urine. 

4.  Expectancy  has  its  limits.  Tliis  is  determined  by  the 
continuance  of  the  hjemorrhage  and  the  condil  ion  of  the 
patient.  Tlie  question  of  resoi't  to  the  acconrhemeiit  force 
presents  itself  perhaps  imperinusly  to  the  mind,  liut  there 
are  two   means   of  accomplishing   the    end    in  view   without 
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violence,  with  more  certainty,  and  with  more  safety  to  the 
patient  and  her  child.  The  uterus  must  be  placed  in  a  con- 
dition to  contract.  The  essential  steps  towards  this  end  are — 
first,  the  free  dilatation  of  the  cervix  ;  secondly,  the  completion 
of  the  labour. 

The  first  difficulty  is  to  efect  the  dilatation  of  the  cei^ix. 
Under  any  process  this  must  take  a  little  time.  Can  anything 
be  done  in  the  meantime  to  moderate  the  bleeding  ?  Some- 
thing very  efi'ectual  may  be  done.  Separate  all  the  placenta 
which  adheres  within  the  lower  zone.  We  shall  thus  get  over 
the  stage  of  danger  more  quickly.  We  remove  an  obstacle  to 
the  dilatation  of  the  cervix,  for  the  adherent  placenta  acts  as  a 
mechanical  hindrance  to  the  retraction  of  the  lower  segment  of 
the  uterus ;  we  lessen  the  risk  of  laceration  of  the  placenta,  an 
accident  very  likely  to  happen  in  the  ordinary  course  and 
under  turning,  and  which,  by  rupturing  the  foetal  vessels,  adds 
to  the  peril  of  the  child. 

The  operation  of  detaching  the  placenta  from  its  adhesion 
to  the  lou'er  pjolar  zone  is  as  folloius  : — Pass  one  or  two  fingers 
as  far  as  they  will  go  through  the  os  uteri,  the  hand  being 
passed  into  the  vagina  if  necessary ;  feehng  the  placenta,  in- 
sinuate the  finger  between  it  and  the  uterine  wall,  sweep  the 
finger  round  in  a  circle  so  as  to  separate  the  placenta  as  far  as 
the  finger  will  reach.  If  you  feel  the  edge  of  the  placenta 
where  the  membranes  begin,  tear  open  the  membranes  freely, 
especially  if  these  have  not  been  previously  ruptured ;  ascer- 
tain if  you  can  what  is  the  presentation  of  the  child  before 
withdrawing  your  hand.  Commonly  some  amount  of  retraction 
of  the  lower  zone  and  opening  of  the  cervix  takes  place  after 
this  operation,  and  often  the  hcemorrhage  ceases.  Time  has 
been  gained.  The  patient  has  the  precious  opportunity  of 
rallying  from  the  shock  of  previous  haemorrhage  and  of  gather- 
ing up  strength  for  further  proceedings. 

If,  the  cervix  being  now  liberated,  under  the  pressure  of  a 
firm  binder,  ergot,  or  stimulants,  uterine  action  returns  so  as  to 
drive  down  the  head,  it  is  pretty  certain  there  will  be  no  more 
haemorrhage.  The  head  acts  as  a  plug  from  above,  compress- 
ing the  bare  surface  of  the  uterus.  You  may  leave  Nature  to 
expand  the  cervix  and  to  complete  the  delivery.     The  labour, 

VOL.  II.  T 


27-i  HiEMOREHAGE.  chap.  v. 

freed  from  the  placental  complication,  is  resolved  into  natm-al 
labom-. 

5.  If,  on  the  other  hand,  the  uterus  continue  inert,  the 
haemorrhage  may  not  stop,  and  we  must  proceed  to  the  next 
step,  the  artificial  dilatation  of  the  cervix.  This  is  accom- 
plished by  the  use  of  Barnes's  hydrostatic  dilators.  Insert  the 
largest  size  that  will  pass  through  the  cervix ;  distend  with 
water  gently  and  gradually,  watching  by  the  finger  the  effect 
of  the  eccentric  strain  upon  the  ring  of  the  os  externum. 
AMien  the  bag  is  fully  distended,  keep  it  in  situ  for  half  an 
hour,  or  an  hour  if  necessary.  During  this  time  the  haemorrhage 
is  commonly  suspended ;  probably  the  iutra-uterine  portion  of 
the  bag  presses  upon  the  mouths  of  the  bared  vessels ;  certainly 
retraction  or  shortening  of  the  lower  segment  of  the  uterus 
goes  on,  which  is  the  direct  means  of  closing  these  vessels  ;  and 
under  the  combined  effect  of  pressure  from  below  by  the 
dilator  and  from  above  by  the  binder,  the  contents  of  the 
uterus  are  kept  in  close  contact  with  its  inner  surface,  thus 
maintaining  pressure  on  the  vessels  of  the  cervix,  and  stimu- 
lating the  whole  organ  to  contract.  Legroux,  guided  by  the 
observation  that  haemorrhage  occurs  during  uterine  diastole, 
puts  the  patient  in  the  vertical  position  during  uterine  relax- 
ation, so  as  to  keep  up  the  pressure  of  the  contents  of  the 
uterus  upon  the  cervix.  He  relates  a  case  in  which  this 
practice  perfectly  succeeded.  But  it  is  obvious  that  the 
upright  posture  adds  to  the  danger  of  syncope.  The  bags 
accomplish  the  purpose  better  and  more  safely.  When  the 
cervix  is  freely  open  the  bag  may  be  withdrawn. 

Again  we  may  pause  and  observe  if  Nature  is  able  to 
carry  on  the  work.  If  contraction  persist,  if  the  head  present, 
the  labour  is  now  essentially  normal,  and  may  be  allowed  to  go 
on  without  interference.     But  we  must  watch  closely. 

6.  If  contraction  is  inefficient,  if  haemorrhage  goes  on,  if 
another  part  than  the  head  present,  we  must  carry  our  help 
further.  We  must  do  what  Nature  cannot  do :  U'e  must  deliver. 
If  the  head  present,  it  is  generally  best  to  put  on  the  forceps; 
then,  pulling  gently  in  the  axis  of  uterus  and  j)elvis,  keep  the 
head  upon  the  os  uteri  for  a  while,  until  it  is  felt  that  the 
expansion  is  sufficient  to  permit  it  to  pass  without  undue 
force. 
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If  the  shoulder  or  breech  present,  we  deliver  by  seizing  the 
nearest  leg  and  extracting.  This  can  almost  always  be  done 
without  passing  the  hand  into  the  uterus.  Braxton  Hicks's 
bi-manual  operation  here  finds  one  of  its  most  useful  applica- 
tions. It  avoids  the  danger  of  forcing  the  hand  through  an 
imperfectly  developed,  imperfectly  expanded  cer\'ix,  and  ab- 
normally vascular  structure.  Having  seized  a  leg,  it  must  be 
drawn  down  gently,  so  as  to  bring  the  half-breech  into  the 
cervix.  Axial  traction  must  be  so  regulated  as  to  bring  the 
trunk  through  with  the  least  amount  of  force.  Whilst  delivery 
is  going  on,  the  haemorrhage  is  generally  arrested.  Eapid 
extraction  involves  a  certain  amount  of  violence  and  shock. 
Gentle  extraction,  giving  the  cervix  time  to  dilate  gradually, 
avoids  this  evil. 

7.  As  soon  as  the  child  is  born,  readjust  the  pressure  upon 
the  uterus ;  and  if  there  is  no  haemorrhage  allow  three  or  four 
minutes  for  the, system  to  rally,  before  attempting  to  remove 
the  placenta.  If  haemorrhage  occur,  and  the  placenta  does 
not  pass  on  fair  compression  of  the  uterus  and  traction  on  the 
cord,  the  hand  must  be  passed  into  the  uterus  to  detach  it. 
The  portion  growing  to  the  equatorial  zone  is  not  always  readily 
cast.  Examine  the  placenta  carefully  on  its  uterine  surface  to 
see  if  it  is  entire. 

In  every  labour,  the  cervix,  having  to  suffer  great  distension 
and  contusion  under  the  passage  of  the  child,  and  possessing 
less  contractile  elements  in  its  structure,  is  liable  to  paralysis 
for  a  time.  This  condition  is  more  likely  to  occur  in  labour 
with  placenta  prsevia,  and  it  is  doubly  dangerous  because  the 
cervix  is  so  near  the  placental  seat.  Here  is  another  reason 
for  sparing  the  cervix  to  the  utmost. 

The  history  and  management  of  hsemorrhage  after  the 
completion  of  labour,  complicated  with  placenta  prsevia,  merge 
into  the  conditions  of  post-partum  hemorrhage  generally  ;  the 
special  point  to  remember  being  that  the  after-haemorrhages  of 
placenta  pr^evia  are  likely  to  be  even  more  urgent,  and  thus  to 
require  more  vigilance  and  more  resolute  treatment. 

The  chief  facts  in  relation  to  placenta  praevia  may  be 
summed  up  in  the  following  series  of  physiological  and  patho- 
logical propositions.  Abounding  clinical  observations  recorded 
by  ourselves  and  others  attest  their  truth. 

T  2 


276  H^MOKEHAGE. 


A,  Series  of  Physiological  Propositions. 

1,  The  haemorrhage  comes  mainly  from  the  bared  uterine 
surface,  and  is  arterial. 

2.  In  the  progress  of  many  laboiu-s  with  placenta  praevia, 
there  is  a  period  or  stage  when  the  flooding  becomes  spon- 
taneously arrested. 

3,  This  ha?mostatic  process  does  not  depend  upon  total 
detachment  of  the  placenta,  nor  upon  death  of  the  child,  nor 
upon  syncope  of  the  mother,  nor  upon  pressure  upon  the  lower 
segment  of  the  uterus  bared  of  placenta,  although  one  or  more 
of  these  conditions  may  favour  it. 

4.  The  one  constant  condition  of  this  physiological  arrest 
of  the  flooding  is  contraction  of  the  uterus,  active  or  tonic. 

o.  This  physiological  arrest  of  flooding  is  neither  permanent 
nor  secure  until  the  whole  of  that  portion  of  the  placenta 
which  had  adhered  within  the  lower  zone  is  detached,  this 
being  the  portion  which  is  liable  to  be  separated  during  the 
opening  of  the  lower  segment  of  the  uterus  to  the  extent 
necessary  to  give  passage  to  the  child.  The  limit  of  dangerous 
placental  attachment  corresponds  to  the  equator  of  the  child's 
head.  Below  this,  the  circle  so  indicated,  the  lower  segment 
must  dilate ;  above  this  circle  the  placental  attachment  is 
normal,  and  need  not  expand.  This  physiological  boundary 
line  is  identical  with  Bandl's  ring. 

6.  When  this  stage  of  detachment  has  been  reached,  there 
is  no  physiological  reason  why  any  further  detachment  or 
flooding  should  take  place  until  after  the  expulsion  of  the 
child,  when,  and  not  till  then,  the  remainder  of  the  placenta 
which  adheres  to  the  middle  and  fundal  zones  of  the  uterus  is 
cast  off,  as  in  normal  labour. 

7.  Adhesion  of  the  placenta  over  the  os  uteri  internum 
impedes  the  regular  dilatation  of  the  part ;  and,  consequently, 
whilst  such  adhesion  lasts  the  orderly  course  of  labour  is 
hindered. 

8.  Injury  and  inflammation  of  the  uterine,  structures,  par- 
ticularly of  the  cervix,  are  especially  likely  to  supervene  upon 
delivery  in  placenta  pra'via.  One  of  the  purposes  intended  by 
Nature    in  fixing  the  seat  of  the  placenta  in  the  fundal  and 
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equatorial  zones  is  the  preservation  of  the  parts,  rendered 
highly  vascular  by  connection  with  the  placenta,  from  the 
distension,  pressure,  and  contusion  attending  the  passage  of  the 
child. 

B.  Series  of  Therapeidlcal  Propositions. 

1.  The  greatest  amount  of  flooding  frequently  takes  place 
at  the  commencement  of  labour,  and  frequently  even  before 
there  is  any  clear  indication  of  labour.  The  cervix  is  always, 
from  its  being  near  the  seat  of  the  placental  attachment,  highly 
vascular,  and  is  frequently  at  this  stage  very  rigid.  Any 
attempts  to  force  the  hand  through  this  structure  at  this  stage, 
to  detach  the  whole  placenta  or  to  deliver,  must  he  made  at 
the  risk  of  injuring  the  womb.  The  dragging  the  child 
through  the  cervix  when  in  this  condition,  even  when  it  has 
not  been  necessary  to  pass  the  hand  into  the  uterus,  is  a  pro- 
ceeding affording  slender  chance  of  life  to  the  child,  and 
fraught  with  danger  to  the  mother. 

2.  The  entire  detachment  of  the  placenta  is  not  necessary, 
and  is  not  to  be  depended  upon,  to  ensure  the  arrest  of  the 
haemorrhage. 

3.  Since  the  dilatation  of  the  cervical  portion  of  the  womb 
must  take  place  in  order  to  give  passage  to  the  child,  and  since, 
during  the  earlier  stages  of  this  necessary  dilatation,  haemor- 
rhage is  liable  to  occur,  it  is  desirable  to  expedite  this  stage  of 
labour  as  much  as  possible. 

4.  In  cases  where  labour  appears  imminent,  with  considerable 
haemorrhage,  whilst  the  os  internum  uteri  is  still  closed,  the  arrest 
of  the  flooding  and  the  expansion  of  the  os  may  be  promoted  by 
plugging  the  vagina,  especially  the  cervix,  and  by  the  use  of 
ergot. 

5.  Since  a  cross-presentation  or  other  unfavourable  position 
of  the  child  at  the  os  internum  is  apt  to  impede  or  destroy  the 
regular  contractions  of  the  uterus,  which  are  necessary  to  arrest 
the  flooding,  it  is  mostly  desirable  to  deliver  as  soon  as  the 
condition  of  the  os  uteri  will  permit. 

6.  In  some  cases  the  simple  use  of  means  to  excite  contrac- 
tion of  the  uterus,  such  as  ergot,  rupturing  the  membranes, 
or  the  employment  of  galvanism,  may  suffice  to  arrest  the 
haemorrhage. 
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7.  In  some  cases  in  whicli  it  is  observed  that  the  os  uteri 
has  moderately  expanded — namely,  to  a  diameter  of  l"25  in., 
or  -4  cm. — the  placenta  being  felt  to  be  detached  from  the 
lower  zone,  and  the  haemon-hage  ha\-ing  ceased,  it  is  not 
necessary  to  interfere  vrith  the  course  of  the  labour,  now  become 
normal. 

8.  At  the  critical  period,  when  the  total  detachment  of  the 
placenta  or  forcible  delivery  is  dangerous  or  impracticable,  the 
introduction  of  the  index  finger  through  the  os.  and  the  arti- 
ficial separation  of  that  portion  of  the  placenta  which  lies  within 
the  lower  zone  of  the  uterus,  is  a  practicable  and  safe  operation. 

9.  The  artificial  detachment  of  that  portion  of  the  placenta 
which  adheres  within  the  lower  zone  will  at  once  liberate  the 
OS  internum  from  those  attachments  which  impede  its  equable 
dilatation,  and,  by  facilitating  the  regular  contraction  of  this 
segment  of  the  uterus,  favour  the  ai-rest  of  haemorrhage,  and 
convert  a  labour  complicated  with  placenta  prsevia  into  a 
natural  labour. 

10.  The  immature  uterus,  partly  paralysed  by  loss  of  blood, 
cannot  always  be  trusted  to  assume  the  vigorous  action  neces- 
sary to  effect  delivery  ;  it  is,  therefore,  often  desirable  to  aid  by 
dilating  the  cervix  artificially ;  this  can  be  done  safely  and 
quickly  by  the  caoutchouc  water-dilators. 

11.  Sufficient  dilatation  being  attained,  delivery  may,  if 
necessary,  be  accelerated  by  forceps,  turning,  or  craniotomy, 
according  to  the  special  indications  afforded  by  the  condition 
of  the  child. 

Post-Partum  Haemorrhages. 

It  is  convenient  to  include  under  the  title  post-partuni 
hicmorrliafje  all  the  haemorrhages  which  occur  from  the  birth 
of  the  child,  and  during  the  succeeding  twenty-four  hours. 
These  latter  may  be  further  distinguished  as  primav)/  post- 
partvm  haemorrhages. 

But  hfemorrhages  may  occur  after  this  period  and  at 
any  time  for  a  month  or  more.  These  may  be  distinguished 
as  ^puerperal  hcemovrh^ujes^  or  as  secondary  post-pjartwin 
hcemorrhages. 

It   is  difficult   to  draw  a   strict  physiological  line  between 
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these  two.  But  an  arbitrary  line  thus  drawn  has  a  clinical 
value.  Theoretically,  the  distinction  may  be  stated  thus : — 
That  is  primary  post-pavtum  hsemorrliage  which  takes  place 
whilst  the  uterus,  recently  disburdened,  still  retains  its  muscular 
fibre  unaltered.  At  the  end  of  twenty-four  hours,  or  nearly, 
the  involution-process  has  generally  begim  ;  from  this  time  is 
the  period  of  secondary  haemorrhages. 

In  practice,  we  have  to  prevent  or  to  treat  (a)  haemorrhages 
whilst  the  placenta  is  retained  ;  (b)  haemorrhages  persisting  or 
breaking  out  after  the  placenta  is  removed.  These  two  con- 
stitute primary  haemorrhage  ;  and  primary  haemorrhages  may 
be  usefully  subdivided  into  (1)  iminecUate,  and  (2)  those 
which  occur  later,  from  the  uterus  relaxing  again  after  apparent 
firm  contraction  had  been  attained.  These  may  be  called 
paulo-post-jJCLvtuin  haemorrhages.  (c)  Haemorrhages  which 
persist  or  break  out  after  twenty-four  hom's  from  childbirth. 
These  constitute  secondary  haemorrhages. 

(a)  The  hsemoiThages  which  break  out  before  the  removal 
of  the  placenta  have  been  discussed  in  the  chapter  on  the 
management  of  the  after-biilh  stage  of  labour  (see  p.  25). 

(b)  Although  in  most  cases  flooding  will  cease  when  the 
after-birth  has  come  away,  still  it  not  seldom  happens  that 
flooding  will  persist  or  break  out  afterwards.  jMany  of  the 
causes  which  lead  to  haemorrhage  during  the  after-birth  period 
may  continue  to  act  after  the  placenta  is  removed.  Almost  all 
these  causes  have  for  one  important  effect  to  impair  the  con- 
tractile energy  of  the  uterus. 

The  causes  of  primary  post-partum  haemorrhage  may  be 
divided  into  two  classes  : — (1)  those  antecedent  to  the  labour; 
(2)  those  which  arise  during  and  after  the  labour. 

The  first  order  of  causes  often  lie  deep  in  constitutional 
peculiarities.  Foremost  amongst  these  is  the  mysterious 
hcerrtorrhagic  diathesis.  Some  women  are  by  nature '  bleeders. 
All  through  pregnancy  and  labour  these  women  are  likely  to 
be  the  subjects  of  haemorrhage.  Under  the  peculiar  conditions 
of  the  blood,  of  the  vascular  apparatus,  and  other  special  condi- 
tions, the  haemorrhagic  diathesis  is  pretty  sure  to  assert  itself. 

Other  remote  antecedent  or  predisposing  causes  have  been 
described  in  the  chapters  on  the  physiology  and  pathology  of 
gestation  {see  Vol.  I.)  ;   we  may  recall  some  of  the  principal 
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causes.  Albuminuria  lias  been  shown  by  Blot  and  Chantreuil 
to  be  a  potent  predisposing  cause.  The  correlated  condition  of 
the  blood  is,  in  fact,  constantly  favouring  extravasation  at  the 
weak  points  of  the  utero-placental  vascular  system.  Then 
there  are  spamemia,  leucocjthemia,  hepatic  sluggishness  or 
obstruction,  some  diseases  of  the  heart  and  lungs.  Cullen 
insisted  forcibly  on  the  evil  influences  of  alcoholism.  'AH  our 
drunkards,'  he  said,  '  have  their  blood  more  fluid  than  natural, 
and  are  liable  to  haemorrhages.'  Again,  delicately-nurtm-ed 
women,  who  have  cultivated  the  emotional  element  at  the 
expense  of  physical  development,  are  especially  prone  to  dis- 
ordered labour,  to  haemorrhage,  and  the  other  accidents  of  child- 
birth. In  such  women  there  is  a  want  of  due  relation  between 
nervous  and  muscular  power. 

2.  The  Im/mediate  Causes,  or  those  arising  during  Labour. 

The  main  security  against  haemorrhage  lies  in  the  orderly 
course  of  labour.  If  the  labour  be  so  conducted  as  not  to 
disturb  the  due  sequence  and  correlation  of  the  acts  which 
govern  the  labour,  the  risk  of  haemorrhage  will  be  small.  But, 
true  as  this  aphorism  is,  we  are  not  hastily  to  conclude  that 
the  preservation  of  this  orderly  sequence  is  always  in  the  power 
of  the  physician.  In  the  case  of  healthy  women,  no  disturbing 
cause  intervening,  the  labour  proceeds  in  due  order,  if  only  the 
physician  will  abstain  from  interference.  But  in  not  a  few 
cases  of  healthy  women,  as  in  many  who  are  not  healthy, 
adverse  conditions  have  existed  before,  or  arise  during  the 
labour,  which  there  has  been  no  opportunity  to  obviate.  The 
physician  has  to  deal  with  them  as  he  finds  them,  doing  his 
best  to  remove  them  or  to  overcome  them.  Under  the  com- 
bined action  of  these  adverse  conditions  and  of  the  treatment 
required,  the  normal  sequence  and  correlation  of  the  parturient 
forces  is  unavoidably  disordered ;  hence  h;i?morrhage. 

Amongst  the  most  efficient  causes  of  this  class  are:  — 
Anaesthesia,  induced  by  chloroform  or  ether ;  emotion ;  linger- 
iiig'Iabour,  especially  when  artificial  intervention  is  required,  as 
from  malposition  or  malproportion  ;  hu-morrhage  during  the 
first  and  second  stages  ;  premature  rupture  of  the  membranes  ; 
injudicious  voluntary  eflforts,  as  forcible  bearing-down  whilst 
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holding  on  a  towel  tied  to  the  bed-post.  Voluntary  efforts  in 
aid  of  labour  should  wait  upon  the  involuntary  reflex  effort. 
If  made  independently,  they  .wear  out  the  nervous  power  and 
impede  rather  than  help  the  reflex  work.  Protracted  labours, 
labours  with  plural  births  in  which  the  placental  area  is 
doubled,  whilst  theTnuscular  power  is  weakened,  are  especially 
apt  to  entail  haemorrhage.  Undue  haste  in  extracting  the 
placenta,  retention  of  urine,  retroflexion  of  the  uterus,  fibroid 
tumours  or  polypus  strongly  dispose  to  haemorrhage. 

Haemorrhage  after  the  removal  of  the  placenta  may  proceed 
from  the  following  sources  : — (1)  from  the  bared  placental 
site  ;  (2)  from  laceration  of  the  cervix  uteri  ;  (3)  from  injury  to 
the  vagina  or  vulva,  as  from  thrombus  or  laceration. 

The  treatment  of  haemorrhage — prophylactic,  arrestive,  and 
restorative — must  be  based  upon  a  rational  study  of  the 
phenomena  which  precede  and  accompany  it — that  is,  upon  the 
physiological  history  of  pregnancy  and  labour. 

What  are  the  means  which  Nature  employs  to  prevent  and 
to  arrest  haemorrhage  ? 

1 .  The  first  is  active  contraction  -  of  the  "muscular  tuall  of 
the  uterus.  The  contracting  muscular  fibres  surrounding  the 
arterial  and  venous  canals  close  them  tightly  in  proportion  to 
the  vigour  of  the  contraction.  To  obtain  this  contraction  is 
the  great  aim  of  the  obstetrist.  To  many  it  is  the  only  aim, 
being  ignorant  of  or  distrustful  of  the  value  of  any  other.  In 
this  they  fall  below  the  level  of  physiological  law,  which  has 
yet  other  resources. 

At  first  this  contraction  is  rhythmical,  partly  peristaltic  and 
partly  reflex.  But  presently,  active  contraction  settles  into 
passive  or  tonic  contraction,  by  which  the  volume  of  the  uterus 
is  permanently  reduced.  This  resembles  elastic  contraction, 
and  has  been  likened  by  Leroux  to  a  spring  {ressort).  "When 
this  tonic  contraction  has  been  established,  the  patient  is  secure 
against  a  return  of  haemorrhage — unless,  indeed,  we  except  the 
*  peculiar  form  of  haemorrhage  '  described  by  Gooch.  This  keen 
observer,  admitting  that  'contraction  prevents  haemorrhage  by 
occasioning  a  sufficient  closure  of  the  vessels  to  resist  the 
ordinary  force  of  the  circulation,'  supposes  that  if  the  force  of 
the  circulation  be  extraordinarily  great,  it  would  be  able  to 
overcome  the  ordinary  closure    of  the  vessels.       He  gives  a 
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striking  case  in  illustration.  The  patient  showed  marked 
fullness — or,  as  we  now  express  it,  high  tension  of  the  vessels — 
before  labour. 

2.  The  uterine  arteries  have  a  certain  retractile  projyeHy. 
Shrinking  inwards  when  severed,  their  mouths  become  nar- 
rowed, and  the  formation  of  thrornbi  is  favoured.  Marey 
also  showed  that  the  arteries  shrink  genei'ally,  their  calibre 
lessening.  Hales,  first  by  experiments,  showed  that  abundant 
haemorrhage  lowers  arterial  tension ;  that  on  reinjecting  blood 
tension  rose  again.  But  it  also  depends  upon  the  duration  of 
the  subtraction  or  of  the  injection  of  blood,  for  the  arterial 
system,  if  distended  suddenly,  quickly  throws  into  the  veins 
the  excess  of  blood  received.  Inversely,  if  the  arteries  have 
sustained  a  rapid  subtraction  of  blood,  they  quickly  repair  the 
loss  by  calling  upon  the  venous  system. 

Thus  there  is  accommodation  under  haemorrhage.  If  the 
vessels  fill,  accommodation  is  by  relaxation  of  the  vessels  ;  if 
there  is  haemorrhage,  there  is  accommodation  by  contraction. 

3.  When  the  nutritive  developmental  attraction  of  blood 
to  the  uterus  is  suddenly  cut  short  by  the  separation  of  the 
child  and  placenta,  there  ensues  an  equally  sudden  diversion 
or  raptus  of  the  blood-current  away  from  the  uterus  into  the 
general  or  systemic  circulation.  In  this  diversion  Kes  an 
effective  security  against  haemorrhage.  An  illustration  of  this 
is  seen  in  the  counteqDart  or  correlative  diversion  of  blood  from 
the  umbilical  arteries  of  the  child  when  the  placental  con- 
nection with  the  uterus  is  cut  off.  The  two  circulations, 
maternal  and  fi'tal,  hitherto  irresistibly  drawn  to  meet  at  one 
focus,  the  one  to  bring  life-elements,  the  other  to  seek  them,  at 
once  turn  aside  into  different  routes  as  soon  as  the  life  of  the 
child  is  secured  by  independent  means.  Thus,  blood  no  longer 
running  into  the  uterine  arteries,  stagnation  follows,  and  hence 
another  provision  for  plugging  the  vessels  by  clotting. 

Robert  Ferguson  dwelt  mucli  upon  coagulation  as  a  security. 
'  It  appears,'  he  says,  '  to  be  the  sole  means  of  safety  in  those 
cases  of  intense  flooding  in  which  the  uterus  flaps  about  the 
hand  like  a  wet  towel.  Incapable  of  contraction  for  hours,  yet 
ceasing  to  ooze  out  a  drop  of  blood,  there  is  nothing  a})parently 
between  life  and  death  but  a  few  soft  coagula  plugging  up 
tlie  sinuses.' 
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4.  This  diversion  of  blood  from  the  uterus,  and  clotting  of 
blood  in  the  uterine  vessels,  is  further  promoted  by  the  rapid 
lowering  of  the  nervous  and  vascular  tension  which  follows 
delivery.  The  heart  beats  less  forcibly  ;  the  impetus  of  blood 
in  the  aorta  is  diminished. 

5.  A  special  haemostatic  property  is  found  in  the  blood 
itself.  The  ordinary  blood  of  pregnant  women  contains  more 
iibrine  than  is  found  in  non-pregnant  women  ;  and  Andral 
demonstrated  that  the  proportion  of  fibrine,  and  hence  the 
coagulability  of  the  blood,  increased  with  the  quantity  of  blood 
lost. 

6.  Then  another  resource  Nature  still  holds  in  reserve,  and 
that  is  the  temporary  lowering,  approaching  to  suspension,  of 
the  heart's  action  under  syncope.  Under  this  state  coagula- 
tion in  the  uterine  vessels  is  further  favoured,  so  that  when  the 
heart  resumes  its  action  the  vessels  are  closed.  The  situation 
is  perilous  in  the  extreme ;  life  trembles  in  the  balance  ;  the 
slightest  shock,  further  loss  of  blood,  ever  so  small,  may  turn 
the  scale  against  hope. 

It  is  in  the  careful  clinical  study  of  all  these  conditions, 
excepting  the  last,  separately  and  in  their  solidarity,  that  we 
must  seek  indications  for  treatment.  In  a  typical  labour,  all 
these  conditions  are  factors  of  one  great  conservative  process. 
They  are  indissolubly  associated,  coming  into  play  simul- 
taneously or  nearly  so,  and  if  one  factor  fails,  especially  con- 
traction, the  rest  also  commonly  fail. 

The  most  constant  phenomenon  in  hsemorrhage  is  loss  of 
contraction  of  the  uterus.  This  is  recognised  under  the  terms 
atony,  inertia,  jjaralysis.  Temporary  paralysis  is  the  best 
term.  The  paralysis  is  duplex ;  there  is  failure  of  centric 
nerve-force,  so  that  there  is  imperfect  action  of  the  diastaltic 
function ;  there  is  failure  of  the  uterine  inherent  contracti- 
lity diependent  upon  its  proper  ganglionic  nervous  system. 

When  the  uterus  relaxes,  after  having  been  contracted,  one 
thing  follows.  The  expansion  of  the  uterine  walls  opens  up 
the  vascular  channels  in  their  substance,  and  thus  exerting 
a  suction-force,  blood  is  drawn  into  them  from  the  arterial 
system  certainly,  and  probably  also  from  the  venous  system. 
When  contraction  comes,  part  of  this  blood  may  be  driven  into 
the  systemic  vessels,  but  the  greater  part  is  discharged  into 
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the  uterus  and  is  lost  as  hsemorrliage.  This  process  being 
repeated,  the  blood  is  thus,  by  a  scarcely  exaggerated  figure 
of  speech,  pumped  out  of  the  body.  Often,  again,  emotion, 
the  dread  of  flooding,  taking  off  the  inhibitive  action,  deter- 
mines blood  to  the  uterus  and  adds  force  to  the  local  hsemor- 
rhagic  factors. 

The  immediate  general  effects  of  bleeding  are: — 1.  To 
disturb  the  balance  between  the  circulating  and  respiratory 
systems.  2.  To  promote  the  influx  of  fluids  from  all  parts  of 
the  body  into  the  venous  system.  3.  To  promote  the  ten- 
dency to  the  separation  of  fibrine.  4.  Syncope.  5.  Convul- 
sion of  the  muscles  from  the  removal  of  nervous  control, 
muscular  irritability  being  retained.  6.  Fall  of  animal  tem- 
perature. 

The  symptom,s,  diagnosis,  and  prognosis  of  hcemorrhage 
from  the  uterus. — The  first  warning  often  is  the  complaint  of 
the  patient  that  she  feels  blood  flowing  from  her.  This  should 
never  be  disregarded.  Examine  the  parts  and  the  linen  imme- 
diately. You  will  often  see  a  thin  stream  of  florid  blood 
trickling  down.  You  feel  for  the  uterus,  and  find  that  it  rises 
above  the  pubes,  perhaps  above  the  umbilicus — that  it  is  flaccid, 
or  presents  irregular,  hard  prominences  which  shift  their  posi- 
tion imder  your  grasp.  On  compressing  the  fundus  firmly, 
blood  and  clots  may  be  forced  out  of  the  vagina.  If  the  uterus 
is  not  brought  to  contract  by  the  usual  means,  you  pass  your 
hand  into  the  cavity,  and  feel  that  it  is  full  of  blood  partly 
clotted ;  you  feel  the  enlarged  cavity  ;  you  feel  the  flabby  walls. 
When  the  inertia  is  complete,  it  is  sometimes  difficult,  by 
external  manipulation,  to  make  out  the  uterus  at  all.  You 
miss  the  hard  globe,  and  this  negative  sign  is  all.  When  the 
uterus  has  reached  its  full  measure  of  distension,  spasmodic 
contraction  is  sometimes  excited,  and  a  furious  rush  of  blood 
is  poured  forth.  Alternate  contractions  and  relaxations*  pain 
attending,  and  tenderness  on  grasping  are  certain  signs  of 
hccmorrhage  from  atony.  Blood  may  issue  in  a  considerable 
stream,  or  by  gushes  mixed  with  loose  clots.  Or  it  may  simply 
ooze  in  a  thin  stream  ;  in  this  case  the  discliarge  is  often 
watery.  A  watery  discharge  tinged  with  blood,  if  occurring 
immediately  after  the  expulsion  of  the  placenta,  may  sometimes 
be  liquor  aimiii ;  but  if  occurring  at  other  times,  and  in  conncc- 
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tion  with  sii^ns  of  general  depression,  it  indicates  internal 
hfeniorrhage,  witli  retention  of  clot,  the  serous  element  being 
squeezed  out  and  flowing  externally.  These  are  the  local  signs. 
The  general  signs  are  scarcely  less  marked.  Bleeding 
often  goes  on  insidiously,  the  woman  not  complaining.  But 
this  calm  may  be  illusory.  In  extreme  cases  a  degree  of  shock, 
of  collapse,  is  conspicuous ;  the  face  is  pale,  white,  waxy,  and 
cold ;  the  whole  surface  is  cold,  the  pulse  is  frequent,  feeble, 
thready,  sometimes  not  to  be  felt.  Hales  established  that  the 
pulse  became  more  frequent  by  haemorrhage.  Marey  showed 
fhaFat  the  same  time  there  was  feeble  tension  {see  fig.  45). 
The  sudden  penetration  of  blood  in  the  arteries  swells  the 
fulness  of  the  pulsations  and  causes  dicrotism.  This  is  the 
more  marked  in  proportion  to  the  rapidity  of  the  loss. 


Fig.  45.     Sphygmogram  of  a  case  of  post-partum  htemorrhage.     (Fancourt  Barnes.) 

If  haemorrhage  is  very  abundant,  a  contraction  of  vessels  is 
l^roduced  which  restores  tension,  and  causes  disappearance  of  the 
increase  of  fulness  of  pulse,  more  especially  since  the  radial, 
like  all  the  arteries,  undergoes  a  diminution  of  calibre,  which 
by  itself  would  render  the  pulsations  weaker.  It  is  this  kind 
of  shrinking  of  the  vessels  which  J.  Hunter  observed  in  animals 
bled  to  death,  which  led  him  to  the  discovery  of  the  contrac- 
tility of  the  arteries. 

There  is  an  indescribable  sense  of  oppression  in  the  chest. 
The  woman  calls  out  for  air,  will  have  the  windows  open,  insists 
upon  sitting  up,  sometimes  would  even  get  out  of  bed ;  the 
respirations  rise  to  30,  36,  or  even  to  40  in  the  miniite,  they 
are  laborious ;  she  tosses  her  arms  about,  says  '  she  is  sinking 
through  the  bed  ; '  is  more  or  less  delirious  ;  her  perception  of 
external  objects  is  often  dulled,  or  her  appreciation  of  them  is 
distorted  ;  partial  blindness,  double  vigjyaji,  sometimes  complete 
amaurosis  set  in,  the  pupils  dilate,  the  iris  seems  paralysed  ; 
she  ceases  at  times  to  recognise  the  people  about  her ;  she 
complains  of  intense  headache,  noises  in  the  ears,  sometimes  is 
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deaf ;  she  can  hardly  swallow,  unless  the  fluid  be  poui'ed  into 
the  back  of  the  mouth.  So  great  is  the  loss  of  nerve-power 
that  every  organ  seems  paralysed.  Brandy,  beef-tea,  medicines 
lie  inert  in  the  stomach,  until  rejected  by  vomiting.  The 
uterus  refuses  to  act  under  any  stimulant ;  perhaps  the  sphinc- 
ters relax,  fseces  and  urine  being  voided.  The  woman  rejects 
help ;  by  word  or  sign  entreats  to  be  let  alone  ;  she  would 
willingly  die  undisturbed.  From  this  state,  desperate  as  it 
seems,  she  may  recover.  If  the  bleeding  stop  for  awhile,  slowly 
there  is  gathered  up  a  little  nerve-force  ;  life  that  seemed  ready 
to  flit,  holds  its  seat,  feebly,  it  is  true,  and  if  no  fresh  loss  or 
shock  occurs,  she  may  rally. 

But  if  these  signs  are  followed  by  marked  collapse,  con- 
tracting features,  short  gasps,  sighing  or  sobbing  inspirations, 
which  indicate  that  the  chest-walls  are  unable  to  expand  and 
make  but  an  imperfect  attempt  to  take  in  air,  then  quickly 
collapse  ;  and  if  convulsive  movements  occur,  the  case  is  indeed 
desperate.  Eestorative  means,  which  will  be  described,  ofifer  the 
only  prospect. 

The  favourable  signs  are  returning  warmth  and  moisture  of 
the  skin,  disposition  to  swallow,  steady  pulsation  at  the  wrist, 
contraction  of  the  uterus,  a  more  tranquil  respiration,  a  feehng 
of  hopefulness  and  courage,  a  clearer  perception,  a  more  accurate 
and  steady  judgment. 

Now  we  have  to  interpret  the  physiological  significance  of 
these  symptoms,  with  the  view  to  draw  from  them  principles 
of  treatment. 

Under  analysis  and  synthesis  these  symptoms  may  be 
summed  up  in  the  following  classification  : — 

We  can  hardly  form  a  useful  judgment  of  the  extent  to 
which  the  hremorrhage  has  affected  the  patient  from  noting  the 
quantity  of  blood  lost.  It  is  not  easy  to  measure  or  to  estimate 
this  loss  ;  and  the  effect  upon  the  system  has  no  constant 
relation  to  the  quantity  of  blood  lost.  But  there  are  certain 
physiological  data,  not  difficult  to  note,  which  mark  with  suffi- 
cient accuracy  the  successive  stages  of  danger. 

Ho'iiiorrlicujes  'may  be  divided  into  three  staff es  or  degrees^ 
marked  by  the  fall  of  the  reflex  function.  In  ih^^  first  degree^ 
the  diastaltic  function  is  maintained  in  its  integrity  ;  but  it  is 
disordered  in  its  action.     There  is,  however,  ready  response  to 
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the  ordinary  irritants.  In  the  second  degree  tliere  is  a  sensible 
loss  of  reflex  activity.  The  response  to  ordinary  and  even  to 
extraordinary  irritants  is  feeble  and  uncertain.  In  the  third 
degree.)  there  is  suspension  or  nearly  extinction  of  the  diastaltic 
function.  In  this  degree,  vomiting,  yawning,  rapid,  feeble, 
intermittent,  vanishing  pulse,  syncope,  loss  of  temperature, 
may  be  the  forerunners  of  death.  Paul  Bert  says  the  only  con- 
stant sign  of  imminent  death  is  convulsions. 

The  application  to  treatment  in  the  first  degree. — We  look 
to  the  diastaltic  function  to  stop  bleeding  by  inducing  contrac- 
tion of  the  uterus.  This  appeal  is  made  in  three  ways  :  through 
the  brain  by  giving  confidence  to  the  patient,  thus  enlisting  on 
our  side  the  aid  of  the  emotions ;  through  the  spinal  or  respi- 
ratory system,  by  exciting  the  peripheral  nerves,  as  by  the 
application  of  the  child  to  the  breast ;  by  cold  suddenly  applied 
to  the  abdomen  ;  by  compression  of  the  uterus  ;  by  cold  and 
heat  applied  separately  or  alternately  to  the  interior  of  the 
uterus,  as  Tyler  Smith  advised.  These  mechanical  measures 
are  powerfully  aided  by  certain  medicines.  If  we  observe  that 
the  hsemorrhagic  pulse  indicates  over-excitement  of  the  heart, 
and  that  uterine  colic  indicates  that  the  action  of  the  uterus  is 
perverted  or  disordered,  the  greatest  advantage  is  drawn  from 
opium,  digitalis,  and  bromide  of  potassium.  Here  also  ergot  is 
at  times  of  use. 

It  is,  however,  generally  recognised  that  the  best  time  to 
give  ergot  is  near  the  end  of  the  expulsive  stage  of  labour, 
that  is,  in  anticipation  of  haemorrhage.  It  is  contended  that 
the  specific  action  of  ergot  works  better  if  given  in  aid  of  the 
natural  contractions  of  the  uterus,  and  that  thus  permanent 
contraction  is  more  likely  to  set  in.  As  a  clinical  fact,  how- 
ever, it  often  disappoints,  and  sometimes  it  even  does  harm  by 
disturbing  the  harmony  of  the  parturient  efforts.  We  believe 
that  the  value  of  ergot  is  much  increased  by  combining  with 
it  digitalis  ;  and  quinine,  a  valuable  oxytocic,  may  also  usefully 
enter  into  the  prescription.  The  following  formula  may  be 
adopted :  liquid  extract  of  ergot  ni  xx.-xxx.,  tincture  of  digi- 
talis ni.  XX.,  tincture  of  quinine  5J.,  tincture  of  cinnamon  5  ss., 
water  .5  ijs.     This  dose  may  be  repeated. 

Turpentine  is  a  valuable  haemostatic.  It  may  be  injected 
into  the  rectum  in  the  proportion  of  one  ounce  of  turpentine 
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to  five  of  mucilage  or  gruel.  J.  W.  Bradley  ^  reported  excellent 
results  from  turpentine  given  by  mouth.  We  can  bear  testi- 
mony to  its  use,  but  it  is  difficult  to  administer  it  in  this  way. 
It  might  be  usefully  injected  into  the  uterus. 

In  severe  cases  ergotine  may  be  injected  subcutaneously. 

In  the  second  degree^  the  difficulties  are  increased.  The 
diastaltic  function  is  weakened.  It  must  be  coaxed,  not  over- 
ridden. Ergot,  quinine,  digitalis  may  still  be  useful.  But  it 
cannot  be  too  emphatically  declared  that  ergot  is  incapable  of 
giving  strength  to  the  spinal  centre,  that  it  can  only  stimulate 
it,  just  as  whip  and  spur  goad  the  jaded  horse.  If  pushed 
beyond  a  moderate  degree,  ergot  then  only  tends  to  depress,  to 
exhaust.  Hence  it  is  not  rare  to  see  its  use,  in  the  conditions 
described,  followed  by  vomiting,  spasmodic  action  of  the  uterus, 
and  even  by  sensible  depression  of  the  heart.  The  rule  should 
be :  give  ergot  early  after  the  expulsion  of  the  child,  where 
hsemorrhage  is  apprehended  ;  repeat  it  as  soon  as  haemorrhage 
declares  itself;  but  if  it  fails  to  act  promptly,  give  no  more. 
We  must  turn  to  surer  means. 

Direct  compression  of  the  uterus  acts  in  two  ways :  first, 
by  mechamcalTy  "closing*llie'"vesseTs ;  secondly,  by  exciting 
diastaltic  contraction. 

The  uterus  may  be  compressed  in  several  ways : 
..   1.  By_grasping  the  uterus   through   the  abdominal  wall. 

2.  By  pressing  it  strongly  back  against  the  spinal  column,  the 
patient  lying  on  her  back.  This  acts  also  by  compressing  the 
aorta.  Ploucquet  compressed  the  aorta  against  the  spine.  This 
was  adopted   by  Baudelocque,  Chailly,   Caseaux,   and    others. 

3.  Gr.  Hamilton  ^  advised  the  following :  The  fingers  of  one 
hand  introduced  into  the  vagina  are  placed  under  the*  uterus  ; 
then,  with  the  other  hand  upon  the  uterus  externally,  the 
organ  is  firndy  compressed  between  the  two  hands.  The 
cavity  is  thus  closed  by  the  anterior  and  posterior  surfaces 
being  flattened  together.  It  is  an  excellent  plan.  4.  Gooch's 
plan.  Gooeh  passed  a  hand  into  the  uterus,  and  applying  it 
to  the  placental  site,  compressed  tlic  wall  between  the  hand 
inside  and  the  hand  outside.  The  plan  is  no  doubt  effectual, 
but  it  is  not  so  good  as  Hamilton's.  The  introduction  of  the 
hand  into  the  uterus  is  not  free  from  danger.     It  has  been  fatal. 

'  Lancet,  18G1.  *  i:dinl)ur<jh  Medical  Jounuil,  1861. 


c-HAi'.  V.  POST-PARTUM.  289 

Compression  of  the  uterus,  skilfully  performed,  checks  ; 
bleeding,  and  gives  time  to  rally  strength  and  for  the  adminis-  j 
tration  of  restorative  remedies,  as  alcohol,  ether,  ammonia,  ' 
cinnamon.  Thus  the  diastaltic  force  may  be  restored.  Cold 
may  help.  A  lump  of  ice  may  be  apj)lied  to  the  belly,  to*TEe 
vulva,  inside  the  vagina,  or,  better  still,  as  Levret  did,  inside 
the  uterus.  But  it  is  essential  to  know  that,  in  severe  cases, 
cold  may  be  hurtful.  Bleeding,  we  know,  reduces  the  body- 
temperature.  Under  the  loss  of  balance  between  the  respi- 
ratory and  circulatory  systems  and  the  diminished  volume  of 
blood,  the  animal  heat  is  with  difficulty  maintained.  Cold, 
artificially  applied,  therefore,  adds  to  the  depression.  Physio- 
logical and  clinical  observations  thus  alike  urge  extreme  caution 
in  the  use  of  cold.  It  is  the  agent,  of  all  others,  most  abused. 
We  have  seen  many  cases  of  metritis  and  puerperal  fever  which 
we  could  trace  to  no  other  cause  than  the  abuse  of  cold  and 
wet  and  kneading.  Bence  Jones  and  Dickinson  '  found  that 
cold  douches  lowered  the  pulse.  Breathing  cold  air  has  the  like 
effect.    Heat  raises  the  pulse. 

The  rule  as  to  cold  then  should  be  like  that  as  to  ergot.  If 
it  fail  to  act  promptly,  give  it  up.  Now,  the  indication  is  clear 
to  economise  the  nervous  energy,  trying  to  re-awaken  the 
diastaltic  function  by  heaL  This  is  done  by  applying  hot 
bottles  or  flannels  to  the  skin,  by  injecting  water  at  100°  F. 
to  110°  F.  into  the  uterus. 

The  uterine  tube  is  carried  fairly  into  the  uterus,  and  a 
current  is  gently  propelled  during  a  minute.  Carbolic  acid,  in 
the  proportion  of  one  per  cent.,  may  be  usefully  added.  Besides 
its  antiseptic  action  I  have  observed  that  it  exercises  some 
astringent  action.  A  better  thing  still  is  probably  a  solution  1  in 
2,000  of  corrosive  sublimate.  If  the  hot  water  fail,  it  may  be 
useful  to  alternate  with  an  injection  of  iced  water.  During  this 
manceu^'re  the  hand  should  maintain  compression  of  the  uterus. 
And  in  combination  with  this  the  aorta  may  be  comjDressed. 
The  patient  is  on  her  back.  The  uterus  grasped  in  both  hands, 
part  of  one  hand  presses  the  aorta  against  the  left  side  of  the 
spinal  column.  Kiwisch,  Hohl,  Boer,  object  that  pure  compres- 
sion of  the  aorta  on  Ploucquet's  plan  is  not  effective,  that  the 
blood  goes  round  by  the  spermatic  arteries,  and  that  the  real 
'  Journal  of  Physiology,  vol.  i, 
VOL.  II.  U 
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good  is  due  to  compression  of  the  uterus.     It  ought  certainly 
not  to  supersede  compression  of  the  uterus. 

If  the  uterus  still  refuse  to  contract,  things  are  lapsing 
into  the  third  degree,  in  which  the  diastaltic  function  is  in 
abeyance.  It  may  return  if  the  haemorrhage  can  be  stopped 
for  awhile.  In  the  meantime  we  must  appeal  to  other  factors 
which  nature  holds  in  reserve.  She  may  answer  to  an  appeal 
made  to  the  vis  insita,  that  essential  contractility  which  the 
uterus  preserves  for  some  time  independently  of  the  spinal 
centre.  The  interior  of  the  uterus  may  shrink  under  styptic 
applications ;  the  mouths  of  the  vessels  may  be  blocked  by 
coagula.  We  may  then  gain  respite  enough  to  resort  to  re- 
storative measures,  and  thus  to  allow  muscular  contraction  to 
return. 

Of  the  remedies  that  now  present  themselves,  the  most 
scientiiic  is  Faradisation.  The  experiments  of  Radford,  Robert 
Barnes,  and  Mackenzie,  demonstrate  that,  under  this  power,  the 
uterus  can  be  made  to  contract,  even  when  it  resists  the  in- 
fluence of  what  may  be  called  the  diastaltic  remedies.  We 
used  it  assiduously  on  many  occasions,  sometimes  succeeding  in 
inducing  permanent  contraction,  sometimes  not.  Practical 
objections  prevailed  with  us  to  give  it  up.  Except  in  hospital 
practice  the  apparatus  is  not  likely  to  be  ready  on  the  emer- 
gencies that  call  for  action ;  for  the  most  part  the  contractions 
induced  were  transitory,  ceasing  when  the  circuit  was  broken, 
and  whilst  using  it  the  more  valuable  compression  of  the  hand 
had  to  be  abandoned.  Private  reports  inform  us,  however, 
that  it  acts  satisfactorily.  Dr.  Kilner  adduced  strong  evidence 
in  its  favour  before  the  Obstetrical  Society,  1884.  We  would, 
therefore,  encourage  further  trials. 

Failing,  then^  to  jiiduce  muscular  contraction  of  the  uterus, 
we  are  driven  to  choose  agents  fSat'corrugaTe  the  inner  vrall^of 
the  uterus,  and  thus  'close'  the  gaping  mouths  of  tlie-.-yessels. 
This  "corrugation,  if  not  a  perfect  equivalent  to  conti-action, 
for  the  time  answers  the  immediate  object  of  stopping  the 
haemorrhage. 

It  is  often  useful  to  reanimate  the  patient  before  resorting 
to  manipulative  proceedings.  In  extreme  debility,  the  absorptive 
power  of  the  stomach  is  lost ;  stimulants  swailowc^d  are  soon 
rejected,  or  if  retained  for  awhile  are  not  absorbed.     The  most 
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excellent  plan  is  to  inject  a  drachm  of  sulphuric  ether  under 
the  skin.  The  rallying  effect  of  this  is  sometimes  surprising. 
It  may  be  repeated,  if  necessary,  several  times. 

Practically  there  are  two  styptics  which  claim  attention : 
iodine  and  iron.  The  older  authors  give  accounts  of  vinegar, 
lemon-juice,  and  other  agents  having  been  used  as  injections, 
or  by  plugs  soaked  with  the  styptic.  Smellie  says  :  '  The  vagina 
may  be  tilled  with  tow  or  rags  di})ped  in  vinegar  in  which  a 
little  alum  or  saccharum  saturni  hath  been  dissolved ;  nay, 
some  inject  proof  spirits  warmed,  or,  soaking  them  up  in  a 
rag  or  sponge,  introduce  or  squeeze  them  in  the  uterus  to 
constringe  the  vessels.'     But  all  these  things  fell  into  disuse. 

Hohl  says  injection  of  perchloride  of  iron  was  first  used  by 
D'Outrepont.^  Kiwisch  warmly  praised  it.  Professor  Faye, 
of  Christiania,  says  (1874)  that  he  has  used  it  in  his  mater- 
nity since  D'Outrepont's  time.  Still  it  remained  practically 
neglected  on  the  continent,  and  quite  unknown  in  this  country 
until  Eobert  Barnes  introduced  it.  In  the  Lettsomian  lectiu-es 
on  Placenta  Pmevia  (1857),  after  a  fair  amount  of  experience, 
he  recommended  the  practice.  In  publishing  the  '  Obstetric 
(Operations '  he  felt  strengthened  in  his  conviction  that  the 
agent  was  capable  of  saving  life  in  emergencies  otherwise  hope- 
less. Now,  after  lengthened  experience  of  his  own,  confirmed 
by  the  testimony  of  many  practitioners  in  all  parts  of  the 
world,  and  notably  in  London  and  Dublin,  we  feel  justified  in 
formally  recommending  the  practice.  Amongst  those  who 
have  testified  in  its  favour  are  A.  Farre,  Dr.  Braxton  Hicks, 
Dr.  Lombe  Atthill,  master  of  the  Kotunda  Hospital,  Dr.  John 
Byrne,  and  Dr.  Playfair.  These  and  many  other  distinguished 
obstetrists  have  used  it,  because  they  found  that  women  were 
liable  to  die  of  hgemorrhage  under  what  are  styled  the  '  ordi- 
nary means.' 

Iodine  proposed  by  Dupierris  ^  has  been  much  used  since. 
It  is  a  valuable  styptic.  But  from  comparative  trials  we  have 
made  of  it  with  iron,  we  are  satisfied  that  it  is  less  trustworthy 
in  severe  cases.  In  minor  cases  it  may  be  used  after  injecting 
hot  water.     The  formula  is,  tincture  of  iodine  .fij.,  water  5viij. 

The  formida for  the  iron-styptic  is:  solid  ferric  chloride 


'  Beitrdfje  zur  Gebwtsh.,  18i6. 

^  North  American  Med.  Chir.  JRei:  1857. 
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5j.,  dissolved  in  ten  ounces  of  water  ;  or  of  the  liquor  ferri  per- 
cliloridi  fortior  (Ph.  Br.)  .fjss. ;  water,  5%4ijss.  The  rules  in 
using  it  are  :  (1)  be  sure  that  the  uterus  is  empty  of  placenta, 
blood,  and  clots ;  (2)  compress  the  body  of  the  uterus  by  the 
hand  during  the  injection  ;  (3)  have  two  basins  at  hand,  one 
containing  hot  water,  the  other  the  ferric  solution,  pump  water 
well  through  the  syringe  (a  good  Higginson's  will  do)  so  as  to 
expel  air,  then  pass  the  uterine  tube  into  the  uterus,  and 
inject  first  hot  water  so  as  to  wash  out  the  cavity  and  give  a 
last  opportunity  for  evoking  diastaltic  contraction ;  then  shift 
the  receixdng  end  of  the  syringe  into  the  ferric  solution,  and 
slowly,  gently  inject  about  seven  or  eight  ounces,  carefully 
keeping  up  steady  pressure  on  the  uterus  throughout  and 
afterwards. 

An  objection,  not  without  force,  has  been  raised  to  injection, 
namely,  that  it  may  excite  contraction  of  the  uterus,  and  this 
contraction  may  drive  fluid  along  the  tubes.  To  meet  this  we 
devised  large  vulcanite  tubes  perforated  at  the  uterine  end, 
which  was  loosely  packed  with  sponge  saturated  with  the  ferric 
solution.  When  introduced,  a  piston  run  down  compresses  the 
sponge,  and  the  fluid  exudes  into  the  uterus.  The  plan  has  its 
use,  but  it  is  less  certain  than  a  gentle  stream  flowing  over  the 
whole  surface.  We  now  use  a  strong  glass  tube,  channelled  on 
Neugebauer's  plan,  which  ensures  the  ready  retura  of  fluid  from 
the  uterus.  Some  physicians  have  advised  sponge-swabs.  These 
are  bad. 

When  the  haemorrhage  is  associated  -with  fibroid  tumours^ 
the  equable  conservative  contraction  of  the  uterus  is  almost 
always  frustrated.  In  these  cases  it  is  especially  desirable  to 
resort  to  styptic  injections  at  an  earlier  stage. 

Now  it  is  right  to  consider  the  dangers  associated  with 
ferric  injections.  These  Robert  Barnes  examined  in  a  memoir 
brought  before  the  Obstetric  Section  of  the  International 
Congress,  1881.  In  the  discussion  no  facts  were  adduced  in 
l)roof  of  the  danger  of  the  practice.  The  cases  in  which  death 
has  followed  the  method  have  been  subjected  to  a  rigorous 
analysis  by  Dr.  Pollard.' 

Analysed,  the  dangers  that  have  been  urged  maybe  classed 
as  follows:  (Ij  those  accidents  which  are  conuuon  to  all  intra- 
'   JJrif.  Jfn/.  Journ.  1880. 
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uterine  injections,  and  which  have  even  attended  other 
obstetric  manoeuvres.  After  great  losses  of  blood,  women  have 
died  from  shock  or  syncope  occasioned  by  passing  the  hand 
into  the  uterus;  by  suddenly  sitting  uj),  during  the  grasping 
of  the  uterus  from  without,  under  the  simple  injection'  of  cold 
water.  If,  during  the  deep  depression  following  severe  haemor- 
rhages, the  slightest  disturbance  may  precipitate  death,  it  is 
not  easy  to  understand  how  a  simple  injection  of  cold  water, 
which  in  itself  is  capable  of  causing  death,  should  be  made 
more  dangerous  by  the  addition  of  iron  in  styptic  proportion. 

But  air  may  he  forced  into  the  uterus  and  the  sinuses,  and 
thence  be  carried  to  the  heart.  Numerous  experiments  on 
animals  prove  that  small  quantities  of  air  may  enter  the  veins 
with  impunity.  In  the  human  subject  the  experience  is  mainly 
drawn  from  operations  about  the  face  and  neck.  Here  a  vein 
has  been  opened  which  is  within  the  area  of  the  powerful 
suction  or  vacuum  force  of  the  chest.  The  conditions  of  the 
uterus  differ  considerably.  Poisseuille  denies  that  there-  is 
any  suction-force  of  the  abdomen.  We  are,  indeed,  satisfied 
that  there  is.  The  downward  and  upward  movement  of  the 
uterus,  bladder,  and  anterior  wall  of  the  vagina,  the  intermit- 
tent flow  of  urine  by  catheter  during  inspii-ation  and  expira- 
tion, are  experiments  in  proof;  and  in  a  case  in  which  we 
tapped  by  aspiration  a  retro-uterine  cyst,  there  was  a  backward 
flow  during  expiration. 

Aspiration  to  heart.  Valsalva  proved  that  at  the  moment 
of  inspiration  the  venous  blood  of  the  jugulars  flows  more 
rapidly  towards  the  chest.  Barry  proved  (1825)  that  an  aspira- 
tion was  exerted  on  the  veins  near  the  thorax,  and  gave  the 
measure  of  this  aspiration-force. 

Veins  would  collapse  under  this  aspiration-force  unless 
kept  open  by  attachment  to  suirounding  parts. 

The  dangerous  zone  of  aspiration  extends  beyond  the 
region  of  the  neck. 

A  similar  effect  is  produced  on  the  abdominal  side  where 
the  vena  cava  traverses  the  diaphragm,  and  at  the  opening  of 
the  sub-hepatic  veins.  At  these  points,  the  blood,  compressed 
by  the  positive  pressure  which  always  exists  in  the  abdomen, 
finds  in  front  of  it  the  negative  pressure  of  the  thoracic  cavity, 
and  is  thus   drawn  towards  this  cavity.     Hence,  says  Marey, 
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entry  of  air  into  veins  of  the  abdominal  region  would  be  equally 
to  be  feared. 

Again,  the  blood  returns  to  the  heart  from  all  the  venous 
channels  by  a  centripetal  force,  and  this  applies  to  the  uterine 
sinuses.  Besides — and  this  fact  has  other  important  applica- 
tions— when  a  woman  lies  on  her  side,  the  flaccid  belly  and 
uterus  bagging  down,  if  the  hand  be  introduced,  air  may  be 
felt  to  rush  in  along  the  arm  and  hand  of  the  operator.  But 
allowing  full  weight  to  these  facts,  death  from  entry  of  air  into 
*the  circulation  during  ferric  injections  has  not  been  proved. 

As  air  may  enter  the  veins,  so  may  the  ferric  solution,  and 
cause  clotting  of  blood  in  the  right  heart.  Observations  of 
this  kind  are  known  as  the  result  of  operations  upon  the  face 
and  neck.  Only  one  presumable  case  of  this  kind  has  been 
observed,  that  of  Dr.  Atthill,  and  this  eminent  clinician  con- 
cludes that  it  is  doubtful  whether  the  death  was  due  to  the 
ferric  injection.  Embolia  shortly  after  parturition  is  especially 
to'  be  dreaded  after  severe  haemorrhages.  On  the  other  hand 
iron  has  been  found  in  the  uterine  sinuses ;  and  in  the  peri- 
toneum carried  through  the  oviducts.  In  the  chapter  on  the 
induction  of  labour  will  be  found  other  facts  bearing  upon  this 
subject.  Perhaps  the  most  real  objection  is  that  some  deaths 
from  septiccemia  have  followed  fen-ic  injections.  The  presumed 
history  is  this : — clots  formed  in  the  sinuses  or  in  the  cavity  of 
the  uterus,  decompose,  break  up,  and  supply  the  blood  with 
septic  matter.  The  cases  are  open  to  criticism  as  to  the  details 
of  treatment :  for  example,  in  some,  care  was  not  taken  to 
em]jty  the  uterus  of  clots  or  placenta,  thus  directly  contra- 
vening a  fundamental  rule.  And  it  must  be  remembered 
that  septicaemia  after  childbirth,  especially  when  attended  by 
haemorrhage,  is  a  too  familiar  history,  even  when  no  kind  of 
injection  has  been  used. 

The  decision  for  or  against  ferric  injections,  in  otherwise 
uncontrollable  haemorrhages,  will  rest  upon  the  answers  given 
to  the  following  questions  : — 1.  Is  (juick  death  a  real  danger  to 
be  api)re]ipnded  from  haemorrhage  after  labour?  and  where 
the  patient  escapes  from  ([uick  (U^ath,  is  she  liable  to  suffer 
other  serious  calamities  ? 

2.  Are  the  proved  dangers  due  to  ferric  injections  greater 
than  those  proper  to  hjemorrhagc  ? 
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3.  Is  the  use  of  ferric  injections  capable  of  arresting 
haemorrhage  when  other  means  have  failed,  and  thus  of  saving 
life  ? 

Experience  sup})lies  the  answer.  As  to  the  first  question, 
no  one  who  has  had  a  large  experience  in  consulting  practice 
can  be  ignorant  that  uterine  haemorrhage  has  issued  in  death, 
or  some  other  sad  calamity,  notwithstanding  the  diligent  use 
of  what  are  called  '  the  ordinary  methods  of  treatment.'  The 
answer  to  the  second  is  almost  a  corollary  from  the  first.  If 
death  happens  from  haemorrhage,  what  worse  can  happen  from 
ferric  injections  ?  It  is  assumed  that  the  injection  is  resorted 
to  because  the  patient  is  in  danger  of  death,  and,  in  many  such 
cases,  rescue  has  followed  the  injection.  Is  it  sound  clinical 
reasoning  to  contend  that  because  a  patient  who  has  been 
saved  from  instant  death  by  iron-injection,  has  succumbed  to 
septicaemia,  it  would  have  been  better  to  let  her  die  of  haemor- 
rhage ? 

As  to  the  third  question,  the  power  of  ferric  injections  to 
arrest  haemorrhage  and  save  life,  the  evidence  is  too  copious 
and  too  precise  to  be  any  longer  a  matter  of  controversy. 

Under  a  deep  sense  of  responsibility,  we  feel  it  a  duty  to 
m-ge  that  in  extreme  cases  of  hiemorrhage  of  the  third  degree, 
in  which  the  diastaltic  function  is  irresponsive,  a  last  appeal 
should  be  made  to  ferric  injection.  However  much  we  may  fear 
ferric  injection,  we  fear  haemorrhage  more,  and  dare  not  let  a 
woman  die  refusing  her  this  last  and  reasonable  chance  of  safety. 

The  careful  observance  of  the  rules  laid  down  for  the  use  of 
ferric  injections  will  ensure,  if  not  absolute  immunity,  at  least 
a  minimum  of  danger  that  cannot  weigh  against  the  dangers  of 
haemorrhage. 

The  immediate  dangers  of  shock,  entry  of  air  into  the  veins 
or  into  the  peritoneal  cavity,  of  the  entry  of  iron  into  the  veins, 
are  reduced  to  a  minimum  by  placing  the  patient  on  her  back, 
and  firmly  supporting  the  uterus  during  the  injection.  The 
remote  danger  of  septicaemia  is  minimised  by  taking  care  not 
to  inject  iron  until  the  uterus  is  completely  emptied ;  by 
washing  out  the  uterine  cavity  with  carbolic  injections  daily  ; 
and  by  the  use  of  all  those  means  to  obviate  septicaemia  which 
will  be  indicated  in  the  chapter  on  puerperal  fever. 

We  now  consider  the  restorative  treatment  o^  h<xm,orrhage. 
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This  includes  the  administration  of  stimn^lants  and  foocl  by  the 
mouth,  by  the  rectum,  and  by  the  cellular  tissue ;  Esmarch's 
bandages ;  transfusions. 

In  extreme  anaemia,  syncope  present  or  threatening,  two 
remedies  are  instantly  indicated.  First,  place  the  patient  on 
lier  back  with  the  head  low,  and  pelvis  high,  as  advised  by 
Nelaton  in  asphyxia.  In  aid  of  this  proceeding,  so  as  to 
economise  the  blood  by  keeping  it  concentrated  upon  the  \'ital 
organs,  we  may  adopt  the  old  plan  described  by  Smellie  :  — 
*  Others  order  ligatures  for  compressing  the  returning  veins  at 
the  hams,  arms,  and  neck  to  retain  as  much  blood  as  possible 
in  the  extremities  and  head.'  This  principle  is  much  better 
carried  out  by  Esmarch's  elastic  bands.  By  the  judicious  use 
of  these  almost  all  the  blood  in  the  limbs  may  be  kept  back 
upon  the  central  organs.  Winckel  reports  favourably  of  their 
use  in  Germany.  They  may  be  employed  before  or  at  the 
same  time  as  the  immediate  means  for  arresting  haemorrhage. 
It  would  be  very  interesting  to  take  observations  by  sphygmo- 
graph,  to  illustrate  the  influence  of  these  bandages  upon  the 
heart  and  arterial  system. 

Then  we  resort  to  stimulants  by  the  mouth.  But  these 
are  not  to  be  trusted  in  extreme  cases.  Anything  swallowed 
is  easily  rejected  by  vomiting;  and  if  retained,  it  is  not 
absorbed.  It  is  no  uncommon  thing  to  see  milk,  beef-tea,  and 
brandy  thrown  up  half  an  hour  or  more  after  swallowing.  The 
stomach,  like  the  uterus,  is  paralysed.  Better  effects  some- 
times follow  stimulant  and  nutrient  enemata.  Dr.  Sansom* 
recommends  for  rectal  injection  detibrinated  bullock's  blood  or 
Dr.  Craven's  desiccated  blood  in  the  proportion  of  one  drachm  to 
one  ounce  of  water,  or  it  might  even  be  possible  to  utilise  the 
patient's  own  blood  collected  and  thrown  back  into  the  rectum. 
But  for  quick  good,  the  true  way  is  to  inject  a  drachm  of  ether 
into  the  cellular  tissue.  Life  has  certainly  been  saved  by  this 
means.  Absorption  seems  to  go  on  from  the  cellular  tissue 
after  the  mucous  membranes  have  lost  the  power.  Hecker  of 
Munich,  Macau  of  Dublin,  and  others  testify  to  its  value.  Our 
own  experience  is  decisive  in  its  favour. 

Transfusion. — Of  all  restorative  measures  the  most  direct, 
the  most  striking  in  its  effects,  is  transfusion.     It  may  literally 

>   Ltineri,  1881. 
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jsave  life,  palpitating  at  the  last  gasp.  It  would  be  more 
/extensively  practised  if  certain  difficulties  were  removed.  The 
great  object  is  to  sini})lify  the  operation.  Two  things  have  to' 
be  determined.  First^  the  Huid  to  be  used  ;  secondly,  the 
apparatus  ^fud  other  details  of  the  operation,  tii  its  ordinary 
significance,  and  perhaps  etymologically,  transfusion  means  the 
carrying  of  blood  from  one  animal  into  the  veins  of  another. 
But  the  term  may,  for  clinical  purposes,  include  the  injection 
into  the  veins  of  other  fluids  as  well  as  blood. 

Blood  has  been  used  in  two  states,  namely,  pure  or  ivhole 
blood  as  it  flows  from  the  veins  of  the  giver,  and  defibrinated 
blood.  Whole  blood  is  best  used  by  the  immediate  or  vein-to- 
"vein  method.  For  this  Aveling's  apparatus  is  most  convenient. 
It  consists  of  a  continuous  elastic  tube  with  a  small  dilatation 
in  the  middle  capable  of  holding  two  fluid  drachms.  This 
dilatation  may  be  likened  to  the  heart  of  a  fish.  It  may  be 
used  to  propel  the  fluid  received  into  it.  Instead  of  valves, 
which  would  favour  coagulation,  the  tube  is  compressed  by 
finger  and  thumb  on  the  giver's  or  the  receiver's  side  of  the 
dilated  bulb  as  required.  Each  end  of  the  tube  is  mounted 
with  a  metal  tube  for  insertion  into  the  veins.  The  apparatus 
being  ready  and  emptied  of  air  by  driving  through  and  filling 
with  a  saline  mixture,  to  be  presently  described,  the  veins  are 
bared.  The  receiver's  median  cephalic  vein  is  bared  by  pinch- 
ing a  fold  of  skin,  transfixing  this  transversely  to  the  vein  by  a 
thin  knife,  dissecting  down  gently  to  the  vein,  so  as  to  expose 
it  for  half  an  inch  ;  a  probe  may  be  passed  under  the  vein 
and  pressure  kept  upon  it  to  save  loss  when  opened.  Hine 
passes  a  catgut  ligature  on  the  vein,  and  incises  above  the 
ligature.  The  nozzle  of  the  transfusing  apparatus  is  then 
slipped  into  the  vein  directed  towards  the  heart.  If  Aveling's 
instrument  is  used,  a  little  propelling  force  may  be  necessary. 
This  should  be  done  very  gently.  Watch  the  effect  upon  the 
patient.  When  ten  or  twelve  ounces  have  been  taken  in,  the 
operation  is  usually  completed.  The  cannula  is  then  removed, 
and  a  small  compress  is  bound  over  the  wound.  The  vein  of 
the  giver  is  also  secured  in  like  manner.  Roussel's  apparatus 
for  immediate  transfusion  attracted  much  attention  some  years 
ago.  Having  used  it  as  well  as  Aveling's,  we  much  prefer  the 
latter.     Eoussel's  is  too  complicated. 
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There  are  two  natural  forces  which  have  aided  the  trans- 
fusion ;  the  driving-force  of  the  giver's  heart,  which  is  not 
unlikely  to  fail  from  emotion,  and  the  suction-force  of  the 
receiver,  also  often  very  feeble.  Hence  an  artificial  prox^elling 
force  is  often  wanted.  This  in  Aveling's  apparatus  is  supplied 
by  pressure  on  the  bulb. 

But  a  preferable  artificial  momentum  can  be  had  by  gravi- 
tation, which  acts  smoothly  and  admits  of  most  accurate 
graduation.  A  gravitation-apparatus  is  especially  adapted  ta 
defibrinated  blood,  milk,  or  saline  solutions.  Whole  blood  may 
indeed  be  kept  fluid  by  being  protected  from  contact  with  air, 
moving,  and  cool  (Ore),  and  mixing  a  little  ammonia  or  phos- 
phate of  soda.  But  with  every  precaution  it  is  liable  to  clot,, 
and  thus  to  frustrate  the  transfusion.  Defibrinated  blood  has- 
several  advantages  ;  you  may  take  the  blood  from  the  giver  in 
an  adjoining  room,  thus  avoiding  a  great  source  of  emotional 
disturbance ;  the  defibrination  is  deliberately  performed ;  the 
blood  thus  prepared  is  free  from  the  danger  of  clotting ;  and 
the  whipping  brings  the  blood-globules  into  contact  with  air 
and  so  takes  up  oxygen. 

Transfused  blood  does  good  in  t%\o  ways:  1st,  by  mere 
volume,  helping  to  fill  the  vacuum  left  in  the  circidation ;  in 
this  way  it  assists  the  dynamic  action  of  the  heart.  2nd,  the 
red  globules  help  to  reconstitute  the  blood,  and  carry  the 
healthy  stimulus  to  the  nervous  centres.  But  it  is  of  great 
importance  that  the  blood  be  thrown  in  slowly  and  gradually. 
If  done  rapidly  the  heart  may  be  overpowered. 

The  value  of  defibrinated  blood  is  disputed.  Hayem  con- 
demns its  use.  Although  the  proportion  of  globules  may  be 
increased,  it  is  still  a  question  whether  they  retain  their  virtue. 
A  condition  that  follows  transfusion  is  hivmoglobinuria.  Landois 
and  Ponfick  confirm  the  observations  of  Hasse  on  this  point. 
Albuminuria  is  commonly  associated  with  it.  This  especially 
occurs  when  the  blood  of  a  different  species  is  transfused.  Tlie 
globules  of  lambs'  blood  are  rapidly  dissolved  in  human  serum. 
This  is,  says  Landois,  the  source  of  the  haemoglobin uria.  Hayem 
and  Schaefer  condemn  absohitely  transfusion  of  blood  of  other 
animals.  Schaefer'  also  condemns  milk.  He  contends  that 
the  only  fluid  which  can  be  employed  witli  any  lienefit  in  the 
'  Rejwrt  to  OhMctnval  Soc,  187;». 
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human  subject  is  human  blood,  either  normal  or  defibrinated. 
He  insists  upon  the  simplest  form  of  apparatus. 

Several  gravitation-transfusers  compete  for  selection, 
Little's,  McDonnell's,  WagstafFe's  (figured  in  the  Obstetric 
Operations,  Srd  ed.),  and  Mine's  (described,  ifma^i,  1881),  have 
all  been  approved  by  clinical  experience. 

If  indicated,  transfusion  may  be  repeated. 

If  blood  cannot  be  obtained,  the  saline  solution  used  by 
Dr.  Little  in  cases  of  cholera  will  serve.  This  solution  consists 
of  chloride  of  sodium  60  grains,  chloride  of  potassium  6  grains, 
phosphate  of  soda  3  grains,  cai'bonate  of  soda  20  grains,  distilled 
water  20  ounces,  raised  to  91°  F.  Hicks  ^  speaks  highly  of  the 
value  of  an  admixture  of  a  solution  of  phosphate  of  soda  with 
blood,  whole  or  defibrinated.  The  coagulation  is  thus  prevented, 
and  material  for  transfusion  can  be  obtained  when  vein  to  vein 
transfusion  cannot  be  accomplished. 


Secondary  Puerperal  Haemorrhages. 

Primary  or  paulo-post-partum  haemorrhage  may  have  been 
arrested,  and  yet,  twenty-four  hours  or  later,  bleeding  may 
again  break  out.  At  this  time  the  involution-process  has 
begun.  The  uterus  ought  to  be  sensibly  diminished  in  bulk, 
and  firm.  Only  the  lochial  discharge  should  be  going  on. 
This  varies  in  amount  in  different  women.  On  the  second  day 
the  discharge  is  still  sanguineous,  but  serous  fluid  predominates. 
Day  by  day  the  proportion  of  red  blood  lessens,  the  discharge 
assuming  a  more  watery  character,  tinged  from  red  to  dirty 
green — '  the  green  luaters.'  By  the  end  of  a  week  the  discharge 
is  commonly  muco-serous,  still  tinged  with  green.  Some  muco- 
serous  discharge  sfoes  on  for  two  or  three  weeks  more. 

The  day  after  labour,  in  pluriparae,  it  is  not  uncommon  for  a 
large  clot  to  be  passed.  This  is  preceded  by  '  after  jjains ' — 
that  is,  by  colic  or  spasm  of  the  uterus.  Commonly  relief  is 
obtained  when  the  clot  is  passed.  The  uterus  contracts  firmly, 
and  there  is  no  more  bleeding.  But  in  delicate  women  of  lax 
fibre,  especially  in  pluriparee,  and  after  exhausting  labours,  it  is 
not  uncommon  for  the  uterus  to  become  distended  by  blood, 
which  clots  and  is  retained,  the  serous  part  escaping.  This  is 
'   Ohstetrical  Transactions,  1879. 
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panlo-post-partum  hemorrhage.  At  this  time  there  is  restless- 
ness, uterine  pains,  tenderness  on  pressure  over  the  hypogas- 
trium.  On  loosening  the  binder  to  feel  the  uterus  accurately, 
this  is  made  out  rising  above  the  symphysis,  perhaps  halfway 
or  more  to  the  umbilicus.  Tlie  first  thing  to  do  is  to  pass  the 
catheter.  A  full  bladder  would  interfere  with  the  necessary 
manipulation,  and  is  itself  a  cause  of  defective  uterine  action. 
The  next  thing  is  to  grasp  the  uterus  fii-mly,  to  squeeze  out  its 
contents,  then  apply  a  pad  and  binder.  Any  haemorrhage  after 
this  is  puerperal  or  secondary  hsemorrhage — a  symptom  to  be 
vigilantly  watched,  since  it  is  a  source  of  danger  by  itself,  and 
also  by  being  frequently  associated  with  septicgemia. 

The  causes  of  secondary  JiCBmorrhage.  If  due  care  have 
been  taken  in  the  conduct  of  the  labour,  and  especially  in  the 
management  of  the  placenta  and  any  primary  haemorrhage,  we 
shall  rarely  experience  the  mortification  of  seeing  secondary 
haemorrhage.  This  will  be  evident  if  we  trace  the  principal 
ascertained  causes  of  secondary  haemorrhage.    These  are  : — 

A.  Local  Cause  of  Secondary  Hcemorrhage. 

1.  A  portion  of  placenta  or  membranes  has  remained  in 
utero. 

2.  Clots  of  blood  may  have  formed  and  been  retained. 

3.  Laceration  or  abrasion  of  the  cervix,  vagina,  or  perinoeum, 
or  a  vesico-vaginal  or  vesico-urethral  fistula. 

4.  Haematocele  or  thrombus  of  the  cervix,  vagina,  vulva,  or 
perinaeum. 

5.  Clironic  hypertrophy,  congestion  or  ulceration  of  the 
cervix  uteri. 

6.  Malignant  disease. 

7.  General  relaxation  of  the  uterine  tissues. 

8.  Fibroid  tumours  and  polypi. 

9.  Inversion. 

10.  Ketroflexion,  retroversion,  or  anteflexion  of  the  uterus. 

11.  Pelvic  peritonitis  or  cellulitis  fixing  the  uterus. 
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B.  Constltutlonril  or  Remote  Conditions  causing  Disturbance 
of  the  Nervous  and  Vascular  Systems. 

1.  Emotions. 

2.  Sexual  intercourse. 

3.  Returning  ovarian  action,  recurring  commonly  at  the 
end  of  a  month,  or  ovarian  action,  favoured  by  failure  to  suckle, 
and  imperfect  involution  of  the  uterus. 

4.  Heart  disease,  including  imperfect  involution. 

5.  Liver  disease. 

6.  Bright's  disease. 

7.  Leucocythsemia. 

8.  General  debility  of  tissue,  mal-nutrition  of  nervous 
system,  and  irritable  heart  from  anaemia. 

A.  1.  Retained  Placenta. — -It  will  be  seen  at  once  that  some 
of  these  causes  may  be  averted.  This  applies  especially  to 
A.  1.,  retention  of  placenta.  It  is,  however,  the  condition  most 
frequently  met  with.  The  flooding  has  usually  set  in  within 
twenty-four  hours  of  labour.  The  explanation  has  mostly  been 
that  rigidity  of  the  cervix  uteri  rendered  the  removal  of  the 
placenta  impossible.  In  some  cases  the  attendant  was  not 
aware  that  anything  had  been  left  behind.  We  have  in  several 
cases  removed  the  whole  placenta  a  week  or  more  after  labour. 
Flooding  is  not  always  the  most  urgent  symptom.  Septicaemia 
almost  always  attends,  just  as  we  see  in  abortions  in  which  a 
portion  of  the  ovum  is  retained.  Hence  we  get  the  signs  of 
septicaemia,  of  fever,  which  will  be  described  in  its  place.  The 
local  objective  signs  are :  some  distension  of  the  abdomen, 
tenderness  on  pressure  over  the  uterus,  which  is  felt  rising 
towards  the  umbilicus ;  by  vagina,  the  uterus  is  felt  enlarged, 
the  cervix  more  or  less  o^^en,  admitting  one  or  two  fingers  ;  a 
discharge,  muco-purulent,  sanguineous,  generally  of  peculiarly 
offensive  odour ;  and  sometimes  retention  of  urine.  These  signs 
indicate  the  necessity  of  exploring  the  cavity  of  the  uterus. 
The  sound  will  give  the  measure  of  the  uterus.  But  the  only 
satisfactory  examination  is  made  by  touch.  Sometimes  the 
finger  can  enter  the  uterus  by  pressing  the  hand  firmly  against 
the  perinseum  ;  and  sometimes  the  vulva  and  vagina  are  lax 
enough  to  enable  the  hand  to  pass  into  the  vagina,  and  thus 
one  or  two  fingers  passing  into  the  uterus,  aided  by  pressing  the 


302  H.EMOERHAGE  chap.  v. 

fundus  down  upon  it  by  the  liand  outside.  But  generally  this 
indispensable  operation  is  too  painful  to  be  canried  out  without 
angesthetic  help.  The  exploring  finger  must  sweep  the  whole 
inner  sm-face  of  the  uterus,  hooking  down  and  detaching  any 
adhering  placenta  or  clot. 

When  the  uterus  is  emptied,  wash  out  with  carboUsed  water, 

1  in  50. 

2.  Retained  clots. — The  same  treatment  must  be  pursued  in 
the  case  of  retained  clots. 

3.  Laceration  or  abrasion  of  the  cervix  is  more  frequent  than 
is  commonly  supposed.  HsemoiThage  from  this  cause  is  some- 
times protracted  and  copious.  The  diagnosis  is  estabHshed 
partly  by  the  method  of  exclusion.  .  You  explore  the  interior  of 
the  uterus  and  find  it  empty,  perhaps  well  contracted.  Then 
through  a  speculum,  wiping  away  any  obstructing  blood  or  clot 
by  sponge,  you  see  the  lips  of  the  os  uteri ;  swab  the  raw  sur- 
face with  solution  of  perchloride  of  iron,  apply  dry  cotton-wool, 
and  o-ently  plug  with  lint  which  has  been  soaked  in  carbolised 
water.  The  plugs  can  be  removed  and  the  treatment  repeated 
if  necessary.  If  the  rent  be  extensive,  the  question  of  stitching 
up  at  once  by  wire  or  silk  sutures  may  be  considered.  Emmet 
says  even  moderate  rents  frequently  cause  cellulitis  at  the  time, 
and  arrest  involution.  His  operation  may  be  done  some  time 
afterwards. 

Laceration  of  the  Vagina  or  Perinceum. — These  have  been 
discussed  in  connection  with  rupture  of  the  uterus.  They  may 
be  detected  by  visual  and  digital  examination.  Compresses  of 
perchloride  of  iron  may  be  necessary.  A  little  bleeding  may 
also  continue  from  vesico-vaginal  or  recto-vaginal  fistulir,  but 
as  these  injuries  partake  more  of  the  nature  of  sloughs  than 
of  rents,  they  rarely  cause  anxiety  on  account  of  the  haemorrhage. 

4.  Throriihus   or   Hematocele    is   described   in    the    next 

section  under  K. 

5.  Chronic  hypertrophy,  or  ulceration  of  the  vaginal 
portion^  will  be  detected  by  touch  and  speculum.  The  part 
may  be  touched  with  nitrate  of  silver  or  tincture  of  iodine. 
Astringent  lotions  will  be  useful. 

6.  Malignant  disease  has  been  described  elsewhere. 

7.  General  relaxation  of  the  iiterine  tissues  is  mostly  asso- 
ciated with  systemic  debility  and  mal-nutrition.     Constitutional 
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treatment  is  especially  serviceable.  Iron,  strychnine,  phos[>horic 
acid,  quinine,  and  ergot  are  valuable.  But  the  intra-uterine 
application  of  iodine  every  three  or  four  days  is  useful. 

8.  The  complication  of  fibroid  tuinours  and  polypi  is 
discussed  in  the  chapter  on  Dystocia.  If  first  discovered  some 
days  after  labour,  the  treatment  is  still  the  same  as  that  recom- 
mended when  found  at  the  time  of  labour.  In  the  case  of 
tumours  we  must  restrain  haemorrhage  by  the  topical  applica- 
tion of  percliloride  of  iron.  Sometimes  the  tumours  can  be 
removed  by  enucleation.  Polypi  should  be  removed  by  the 
wire-ecraseur. 

9.  Inversion  is  discussed  in  the  succeeding  chapter. 

10.  Retroflexion  of  the  uterus  is  a  frequent  cause  of  secondary 
haemorrhage.  The  displacement  occurs  soon  after  labour,  the 
heavy  fundus  falling  backwards,  while  the  tissues  are  in  a 
relaxed  state.  In  a  considerable  proportion  of  cases  there  had 
been  retroflexion  before  the  pregnancy.  In  such  cases  the 
displacement  is  especially  apt  to  recur  and  to  persist.  The 
diagnosis  is  made  out  by  the  fingers  in  the  vagina  feeling  the 
rounded  mass  of  the  fundus  uteri  behind  the  os,  bulging  down- 
wards and  forwards  the  posterior  and  upper  part  of  the  vagina ; 
by  the  finger  in  the  rectum,  which  determines  the  rounded 
mass  of  the  fundus  even  more  accm'ately  ;  by  the  finger  in  the 
vagina  passing  up  in  front  of  the  os  uteri  to  meet  the  hand 
pressed  down  from  above  the  symphysis,  revealing  the  absence 
of  the  uterus  between  them ;  and  still  more  absolutely  b}-  the 
uterine  sound,  the  point  of  which  must  be  turned  back  to  enter 
the  body  of  the  uterus.  The  finger  pressing  upon  the  posterior 
down-looking  wall  of  the  uterus  lifts  it  up,  aids  the  entry  of 
the  sound,  and  partly  restores  the  true  position.  The  treat- 
ment consists  in  completing  the  reduction  of  the  uterus  ;  it 
should  then  be  maintained  in  situ  by  a  Hodge  pessary.  If 
bleeding  continue,  the  cavity  should  be  swabbed  with  iodine  or 
perchloride  of  iron.  The  constringing  effect  of  this,  by  lessen- 
ing the  bulk  of  the  uterus,  tends  still  further  to  correct  the 
retroflexion. 

IL  Pervinetritis  fixing  the  uterus. — When  this  condition 
arises,  involution  is  impeded ;  the  uterus  becomes  engorged  from 
the  impediment  to  its  circulation  ;  it  cannot  fairly  contract. 
There  is  also  some  shedding  of  epithelium  from  the  cervical 
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cavity  and  os  externum.  Hence  bleedings  are  frecjuent.  Rest 
and  quinine  best  promote  absorption  of  effused  fibrin.  The 
bared  surface  may  be  touched  occasionally  with  iodine  or 
nitrate  of  silver.  Intra-uterine  injections  of  hot  water,  110° 
Fahr.,  are  of  striking  efficacy. 

B.  The  management  of  secondary  hcemorrhage  depending 
upon  constitutional  or  remote  causes  must  obviously  consist  in 
avoiding  or  lessening  the  influence  of  those  causes. 

1.  Emotions. — iSome  women  are  so  excitable  that  the  mere 
application  of  the  child  to  the  breast  will  cause  haemorrhage. 
Here  we  have  an  example  of  the  influence  of  breast-in-itation 
acting  unfavourably.  The  normal  influence  of  suckling  is  to 
promote  uterine  contraction  and  involution.  It  may  thus  be 
regarded  as  a  provision  against  haemorrhage. 

2.  Sexual  intercourse. — The  fact  is  commonly  concealed ; 
but  the  cause  is  in  some  cases  real. 

3.  We  may  observe  the  influence  of  ovarian  irritation  in 
the  not  infrequent  occurrence  of  hfemorrhage  exactly  a  month 
after  labour.  This  is  more  especially  the  case  where  suckling 
has  not  been  instituted.  The  ovaries  then  more  readily  assert 
themselves,  and  resuming  work,  excite  the  menstrual  flow,  which 
easily  exceeds  the  normal  quantity,  assuming  the  proportions  of 
haemon'hage. 

In  the  greater  number  of  cases  considered  the  evil  does  not 
end  with  the  secondary  haemorrhage.  The  causes  continue  to 
work — unless  carefully  dealt  with  at  once — for  an  indefinite 
time,  and  lay  the  foundation  of  chronic  uterine  diseases,  as  sub- 
involution, hyperplasia,  menorrhagia,  dysmenorrhcea,  and  dis- 
placements. 

4.  Thrombus  or  Hcematoma. — This  is  a  form  of  haemorrhage 
sometimes  occm-ring  before  labour,  more  frequently  during 
labour,  and  sometimes  becoming  recognised  after  labour.  In 
these  latter  cases  the  injury  leading  to  the  bleeding  was 
caused  during  the  labour. 

Thrombus  consists  in  a  collection  of  blood  forming  in  the 
submucous  tissue  or  connective  tissue.  It  may  occur  in 
the  cervix,  in  any  part  of  the  vagina,  in  the  labia  viilvjr,  and 
in  the  perimetric  connective  tissue. 

What  may  be  called  a  diffused  thrombus  occurs  in  almost 
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every  labour.  Under  the  enormous  distending  pressure  upon 
the  cervix  caused  by  the  advancing  head,  the  mucous  membrane 
carried  down  by  the  head  glides  on  the  deeper  tissues  by  a 
glacier-like  movement.  The  connecting  sub-mucous  vessels 
are  torn  ;  blood  is  extravasated  in  the  form  of  ecchymoses  or 
small  thrombi.  This,  we  believe,  is  nearly  universal.  At  least 
we  have  seen  evidence  of  it  in  every  autopsy  of  recently 
delivered  women  that  has  come  under  our  observation. 

This  ordinary  form  of  thrombus  will  throw  some  light  upon 
the  more  pronounced  and  recognised  forms. 

Thrombus  may  occur  at  any  period  of  pregnancy.  It  is 
more  frequent  as  the  time  of  gestation  approaches.  It  is  most 
common  during  labour. 

The  predisposing  condition  is  found  in  the  great  capillary 
and  venous  development  in  the  parturient  canal  during  gesta- 
tion. The  veins,  we  have  seen,  are  frequently  varicose,  always 
excessively  full  of  blood,  with  a  tendency  to  stagnation.  This 
is  aggravated  by  the  pressure  of  the  gravid  uterus  upon  the 
pelvic  vessels.  This  tells  more  especially  upon  the  vulva.  If 
in  this  case  unusual  pressure  upon  the  parts  above  be  applied 
so  as  to  retard  the  return  of  blood,  slight  causes  may  lead  to 
the  vessels  bursting.  The  rupture  of  the  vessels  is  commonly 
the  result  of  the  excessiv^e  distension  to  which  they  are  sub- 
jected by  the  pressure  upon  the  soft  parts  above.  Occasionally 
the  tumour  is  developed  rapidly  before  the  head  comes  down 
to  the  outlet,  forming  a  mechanical  obstacle  to  the  completion 
of  labour.  The  distension  is  at  times  so  rapid  and  great  that 
the  walls  burst,  and  considerable  hsemoiThage  of  an  arterial 
character  takes  place.  But  more  often,  although  the  rupture 
of  the  vessels  may  occur  before  the  passage  of  the  child,  the 
tumour  is  developed  gradually  after  its  birth.  The  passage 
f)f  the  head,  carrying  before  it  the  inner  layer  of  the  labium, 
increases  the  lesion  of  the  vessels.  These  post-partum  thrombi 
are  especially  dangerous,  partly  because  they  are  more  liable 
to  be  overlooked.  They  may  burst  after  their  walls  have 
undergone  mortification. 

Acute  pain  generally  marks  the  beginning  of  the  thrombus, 
due  probably  to  the  rupture  of  the  vessels  and  the  stretching 
of  the  tissues  before  the  outpouring  blood  (Caseaux).  The  effu- 
sion may  be  limited  to  the  loose  connective  tissue  of  the  vulva  ; 
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ibut  it  may  be  very  extensive.  Thus,  Caseaux  relates  a  case  in 
which  he  traced  the  blood  dissecting  up  the  peritoneum,  all  up 
the  iliac  fossa,  where  it  formed  a  large  coagulated  mass ;  it 
•extended,  still  behind  the  peritoneum,  up  the  left  and  posterior 
part  of  the  abdomen,  as  high  as  the  right  hypochondrium,  bathing 
all  the  cellular  tissue  surrounding  the  kidney,  and  even  to  the 
attachments  of  the  diaphragm. 

If  the  tumour  burst,  the  hsemorrhage  may  be  so  great  and 
rapid  as  to  prove  quickly  fatal.  If  it  fail  to  burst  it  may  become 
so  large  as  to  close  the"  vagina,  and  lead  to  retention  of  lochia 
(Lachapelle).  It  may  also  lead  to  retention  of  urine  and 
faeces. 

The  Issue  and  Prognosis. — When  death  occurs  it  is  usually 
from  haemorrhage  internal  or  external.  Grangrene  or  suppura- 
tion may  prove  fatal  at  a  later  period.  Cases  have  ended  by 
resolution,  suppuration,  bursting,  peritonitis,  or  septicaemia. 

Hugenberger  thus  summarises  '  the  issues  of  the  puerperal 
haemorrhages  observed  by  him:  1.  Perineal  haematoma  before 
labour,  consecutive  abscess,  perforation  of  rectum,  recovery. 
2.  Labial  haematoma  before  labour,  suppuration  of  the  burst 
blood-gathering,  pyaemia,  death.  3.  Labial  haematoma  before 
labour,  suppuration  of  the  burst  gathering  during  puerpery ; 
fatal  metro-peritonitis  and  pyaemia.  4.  Labial  hiematoma, 
bursting,  recovery.  5,  6,  7.  Labial  haematoma,  incision,  re- 
covery. 8,  9.  Peri-vaginal  haematoma  after  labour,  bursting, 
recovery.  10.  Peri-metric  during  labour ;  violent  labour- 
pains,  fatal  haemorrhage.  11.  Perimetric  after  labour,  with 
cross-birth  and  turning,  bursting  of  the  sac,  and  death  by 
bleeding  into  the  abdominal  cavity. 

The  prognosis  is  serious.  Deneux  collected  sixty-two  cases, 
of  which  twenty-two  were  fatal.  In  two  of  these  the  cliild  was 
also  lost.  But  we  think  this  statement  of  the  mortality  would 
be  reduced  could  we  obtain  a  larger  number  of  cases,  including 
cases  of  all  degrees  of  severity. 

The  Course  and  Symptoms  are  well  illustrated  in  the  fol- 
lowing clinical  illustrations.  A  patient  of  the  Royal  Maternity 
Charity  was  the  subject.  ]*rimii)ara,  labour  ordinary.  Fol- 
lowing labour  the  midwife  observed  a  mass  protruding  exter- 
nally, which  she  took  to  be  the  bladder  and  vagina  prolapsed. 
'  St,  Peto'shirg.  vu-dlc.  Zeitung,  1865. 
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She  was  seen  by  us  two  hours  after  labour.  There  was  a  soft 
tumour,  the  size  of  a  child's  head,  projecting  from  pubes  to 
anus.  In  front  it  seemed  tense,  shining,  translucent;  fluc- 
tuating; its  side  presented  similar  characters ;  the  circumference, 
the  base,  was  continuous  with  the  skin  of  the  labia  and  thighs. 
Posteriorly  was  an  inflexion  of  the  tumour,  having  an  anterior 
lip  much  ecchymosed,  and  the  posterior  lip  forming  a  sharp 
crescent,  the  whole  much  resembling  the  os  uteri  after  labour. 
Pursuing  examination  up  this  orifice  we  found  that  the  swelling 
was  caused  by  enormous  distension  of  the  labia  vulvae,  especially 
of  the  left  labium,  by  blood  and  serum.  On  the  internal  aspect 
of  the  left  labium,  about  one  inch  from  the  orifice,  was  a  jagged 
hole,  which  communicated  with  the  sac  formed  by  the  effusion 
in  the  labium.  Through  this  some  sanious  matter  escaped  on 
pressing  the  swelling.  It  was  a  rent  made  in  the  mucous 
membrane  by  the  head  during  delivery.  The  tumour  quickly 
diminished  during  the  next  two  days,  and  the  woman  did  well. 
It  is  not  common  to  find  the  tumoui-  so  large  as  in  this  case. 
The  following  is  equally  instructive,  and  illustrates  another 
point  in  the  subject.  Hypertrophy  of  the  cervix,  jjrocidentia, 
hceTnatoina.  A  midwife  of  the  Royal  Maternity  Charity  sent 
in  great  alarm,  thinking  the  entire  uterus  had  come  out  after 
the  child  and  placenta.  We  found  the  patient  prostrate, 
cold,  agitated ;  a  large  mass  lay  forth  beyond  the  vulva,  of 
dark  colour,  like  coagulated  blood,  resembling  in  bulk  and 
aspect  the  placenta.  We  next  thought  it  might  be  the  inverted 
uterus.  Some  haemorrhage  came  from  it.  The  mass  was  soft, 
its  covering  easily  tearing  on  slight  pressure ;  it  was  found  to 
consist  of  two  lobes,  and  between  them  was  an  opening  admitting 
two  or  three  fingers  some  distance.  This  was  the  os  uteri ;  the 
two  lobes  were  the  lips  of  the  cervix  uteri,  enormously  enlarged 
by  infiltration  with  serum  and  blood.  On  pressing  the  mass  to 
reduce  it,  the  mucous  membrane  easily  tore,  and  blood  oozed 
out.  To  guard  against  this  the  mass  was  covered  with  a  napkin  ; 
then  by  careful  and  gradual  compression  it  was  returned  within 
the  vagina.  A  perinseal  compress  was  applied  to  prevent  de- 
scent. The  patient  did  well.  This  was  a  most  aggravated 
example  of  the  contusions  and  injury  which  the  cervix  is 
liable  to  during  labour.  It  was  greatly  elongated  and  hyper- 
trophied. 
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We  have  some  reason  to  believe  that  a  varicose  condition  of 
the  cervix,  similar  to  that  which  so  frequently  exists  in  the 
labia  vulvae  may  lead  to  thrombus  of  the  cervix. 

Dr.  G-ustavus  Murray  relates  a  case  in  which  severe  haemor- 
rhage occurred  in  two  successive  labom-s  before  the  passage  of 
the  head.  The  source  appeared  to  be  the  bursting  of  a  mass  of 
varicose  veins — a  form  of  hjematocele — ^just  within  the  lower 
zone.  On  one  occasion  haemorrhage  recurred  a  fortnight  after 
labour. 

Perimetric  thrombus  or  hcernatoma. — Effusions  of  blood 
are  occasionally  recognised  in  the  connective  tissue  of  the 
broad  ligaments,  in  the  mass  of  connective  tissue  connecting 
the  cervix  uteri  with  the  base  of  the  bladder,  and  in  the  con- 
nective tissue  between  the  lower  part  of  the  posterior  wall  of 
the  uterus  and  the  rectum,  where  the  peritoneum  is  reflected  off. 
Probably  minor  degrees  of  effusion  of  blood  in  the  broad  liga- 
ments are  not  uncommon;  they  may  rapidly  disappear  by 
absorption.  Certainly  serous  effusion  in  this  place  is  common, 
if  not  universal.  We  believe  these  blood-effusions  are  some- 
times a  factor  in  the  origin  of  pelvic  cellulitis  or  parametritis. 

Blood-effusion  in  the  utero-vesical  mass  of  connective 
tissue  we  have  detected  several  times.  These  effusions  are 
recognised  by  the  same  objective  signs  as  pelvic  cellulitis.  The 
differentiation  is  made  by  observing  the  time  at  which  they 
form.  Hsematoma  becomes  manifest  within  a  few  hours  of 
labour;  the  inflammatory  effusions  take  several  days  to  de- 
velop, and  are  not  commonly  pronounced  before  the  tenth  day. 
The  diagnosis  is  not  always  easy.  When  the  tumour  has 
attained  a  moderate  size  it  presents  a  shining  aspect  of  purple 
or  bluish-black  colour.  It  tends  to  occlude  the  entry  of  the 
vagina,  whilst  the  finger,  passed  above  it,  defines  its  extent  and 
relations.  The  rapid  formation  with  pain,  the  fluctuating  feel 
of  the  tumour  whilst  recent,  and  its  hardness  if  the  blood  has 
coagulated,  are  characteristic. 

The  treatment. — Is  there  anyproj^hylaxl.^?  The  treatment 
will  depend  upon  the  stage  when  the  effusion  is  observed,  its 
degree,  and  other  accidental  conditions.  If  it  form  before  the 
desc(!nt  of  the  child,  we  may  first  endeavour  to  restrain  the 
eftusion  by  ice  and  pressure.  If  this  is  not  successful,  whether 
the  tumour   liy  its  Imlk   impede  labour  or  not,  it  will  be  better 
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to  open  it  bv  the  lancet,  and  to  deliver  by  forceps.  Thus  the 
danger  of  further  injury  under  the  attrition  of  the  head  is 
lessened.  If  the  tumour  have  l)urst  and  haemorrhage  be  at  all 
profuse,  the  first  effort  should  be  to  deliver  by  forceps  if  the 
head  present.  Thus  we  shall  be  in  a  position  to  apply  means 
to  arrest  the  bleeding. 

When  the  case  comes  under  care  after  labour,  Fordyce 
Barker  advises  to  enlarge  the  opening  by  incision,  to  clear  out 
the  clots  ;  and  to  compress  the  cavity  with  lint  soaked  in  solu- 
tion of  iron.  When  the  haemorrhage  is  fairly  arrested,  care  is 
requii'ed  to  obviate  sloughing  and  septicaemia  from  decomposi- 
tion of  the  clots.  The  styptic  plug  should  be  replaced  by  dress- 
ings with  carbolic  acid  oil,  and  frequent  syiinging  with  a 
solution  of  carbolic  acid  (1  in  50).  It  is  well  to  remember  that 
haemorrhage  may  arise  from  laceration  of  the  vulva  apart  from 
thrombus.  The  great  principle  of  '  rest '  finds  useful  application 
here. 

The  Consequences  of  Hcemorrhage. 

These  are  often  serious,  and  prophylactic  treatment  is 
important.  In  many  cases  it  is  true  that  women  recover  in 
the  most  sui'prising  manner  after  formidable  losses.  But  every 
woman  who  has  lost  much  should  be  carefully  watched.  The 
quality  of  the  blood  remaining  in  the  system,  as  well  as  the 
quantity,  is  altered.  There  is  more  fibrin  in  j)roportion  to 
the  globules.  The  circulation  is  especially  open  to  accumula- 
tion of  waste-matter  from  within,  and  to  invasion  by  noxious 
matter  from  without.  These  conditions  are  the  essential 
factors  of  two  graver  affections — thrombosis  and  septicaemia. 
These  will  be  studied  by-and-by. 

Hughlings  Jackson  records  (•  London  Hosp.  Eeports,' 
vol.  i.)  a  case  of  hemiplegia  of  the  right  side  and  loss  of  speech 
following  on  severe  flooding.  Power  gives  examples  of  blindness. 

One  of  the  most  immediate  dangers  is  syncope.  Under  the 
depressed  state  of  the  nervous  and  vascular  system,  the  low 
tension,  any  disturbance  physical  or  psychical  may  cause  such 
perturbation  that  the  heart  is  easily  overpowered.  It  ceases  to 
beat.  This  syncope  is  sometimes  associated  as  cause  or  effect 
with  thrombosis  and  embolia.  But  sometimes  no  blood-clotting 
is   found  in  fatal  cases;  and  some  recover.      To  obviate  this 
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danger,  the  recumbent  posture  with  the  head  low  should  be 
rigorously  observed.  Nourishment  should  be  carefully  attended 
to.  Light  soups,  or  easily  digested  food,  should  be  given  in 
small  quantities  at  short  intervals.  ^loderate  doses  of  stimulants^ 
as  brandy  or  champagne,  must  be  allowed.  Ether,  compound 
spirits  of  ammonia,  bark  and  cinnamon  may  be  usefully  com- 
bined ;  sometimes  opium.  The  great  principle  that  rules  over 
all  is  to  enforce  the  most  absolute  rest,  encouraging  sleep  and 
peace  of  mdnd,  and  removing  every  source  of  emotion.  Two 
persons  should  help  in  washing  the  patient,  changing  the  linen, 
or  making  the  bed,  so  as  to  avoid  exertion  on  the  part  of  the 
patient. 
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ACCIDENTS  OCCURRING  DURING  AND  FOLLOWING  UPON  LABOUR,  Con- 
tinued— LESIONS  OF  THE  PARTURIENT  CANAL — RUPTURE — 
INVERSION — RETROVERSION — SUBINVOLUTION — RETENTION  OF 
PLACENTA. 

Any  part  of  the  parturient  canal  may  suffer  injury  before  and 
during  the  act  of  labour.  The  immediate  cause  may  be  (1) 
spontaneous  or  autogenetic,  that  is,  due  to  some  disturbance 
arising  in  the  course  of  gestation  or  labour ;  or  (2)  the  result  of 
violence  inflicted  from  without. 

Rupture  of  the  uterus  has  this  affinity  to  the  Caesarian 
section,  that  it  is  sometimes  produced  by  conditions  similar  to 
those  which  determine  us  to  perform  the  Caesarian  section. 
Indeed,  a  leading  motive  for  resorting  to  this  operation  is  to 
avoid  rupture.  And  where  rupture  has  occurred,  it  is  commonly 
necessary  to  open  the  abdomen  in  order  to  remove  the  foetus. 
There  are,  in  fact,  cases  of  dystocia  in  which  Nature,  unable 
to  effect  delivery  j^e?'  vias  naturales,  seems,  by  rending  open 
the  uterus  and  extruding  the  child  into  the  abdominal  cavity, 
to  endeavour  to  accompUsh  that  which  the  surgeon  accom- 
plishes by  cutting  open  the  uterus  after  laying  open  the 
abdomen.  It  rests  with  the  surgeon  to  meet  nature  half  way, 
by  performing  abdominal  section,  to  get  at  the  child  cast  out 
into  the  abdominal  cavity. 

There  are  few  subjects  in  obstetric  practice  more  interesting, 
or  possessing  a  wider  range  of  relations,  than  rupture  of  the 
uterus.  A  full  knowledge  of  the  conditions  under  which  the 
accident  may  arise,  of  the  symptoms  and  terminations,  is  of  the 
highest  importance  in  medical  and  in  medico-legal  relations. 
The  accident  rarely  happens  without  some  imputation  or 
suspicion  of  malapraxis,  by  omission  or  commission,  falling  upon 
the  medical  attendant.     Even  if  he  escape  censure  from  others, 
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he  may  not  escape  the  torture  of  self-reproach.     And  he  may 
deserve  neither. 

It  is  therefore  of  the  last  importance  to  be  well-informed  as 
to  the  circumstances  which  lead  to  this  terrible  catastrophe  ; 
and,  when  it  has  happened,  to  know  what  to  do,  and  what  not 
to  do,  not  alone  in  the  interest  of  the  patient,  but  also,  reflect- 
ing on  the  fearful  penalties  under  which  we  practise,  in  our 
oWn.  It  is  in  the  very  nature  of  the  accident  that  it  commonly 
happens  suddenly^  without  warning,  and  that  it  thus  precludes 
the  surgeon  from  using  means  to  avert  it.  '  We  have  been  * 
more  frequently  consulted  in  criminal  charges  connected  with 
rupture  of  the  uterus  than  with  any  other  obstetric  casualty. 
In  almost  every  instance  the  conclusion  that  the  accident  arose 
from  unavoidable  causes  proved  to  be  the  best  founded.' 

Frequency. — In  1 54,303  labours  summed  up  from  various 

sources,  11,7  ruptures,  or  1  in  1318,  were  observed. 

The    uterus     may    undergo    (1)     rupture,    or    bursting; 

(2)    laceration;    (3)  grinding,    or   crushing;    (4)  perfoi-ation ; 

(5)  avulsion,  or  tearing  away. 

Definitions. — It  is  desirable  to  attach  definite  meanings  to 

certain  terms.      By  so  doing  we   shall  at  once  effect  a  natural 

classification  of  cases  that  will  much  simplify  the  inquiry. 

1.  Rupture  or  bursting  occurs  when,  under  strong  tension 
of  the  uterus  upon  its  unyielding  contents,  its  walls  burst  more 
or  less  suddenly  in  the  body  or  cervix. 

2.  Laceration  or  rent  occurs  when  a  breach  begins  at  the 
edge  of  the  os  uteri,  and  extends. 

3.  Grinding  or  crushing  occurs  when  the  uterus  is  sub- 
jected to  long  compression  between  the  child's  head  and  the 
pelvic  wall. 

4.  Perforation  or  boring  through  occurs  when  tissues  give 
way  from  disease,  or  long  compression  at  one  point,  or  from 
penetration  by  a  spike  of  bone  or  by  instruments. 

5.  Avulsion.  The  uterus  has  been  torn  away  by  manual 
force. 

Kuptures,  again,  are  spontaneous,  or  inflicted  from 
^vithout. 

Kuptures  may  be  complete,  that  is,  involving  all  tlie  tissues 
of  the  uterus;  or  incomplete,  involving  only  a  part  of  the  wall. 
'  Robert  Barnes  :    Ohgtctric  Ojffrations,  iird  a]. 
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The  following  general  propositions  may  be  stated  : — 

1.  The  non-pregnant  uterus  may  burst. 

2.  The  uterus  may  burst  at  any  period  of  gestation  inde- 
pendently of  labour  proper. 

3.  Any  part  of  the  parturient  canal  may  be  lacerated  during 
labour.     But  the  most  common  seat  is  the  cervix. 

4.  By  far  the  greater  number  of  cases  occur  during  labour 
at  term. 

5.  The  uterus  will  not  burst  unless  it  be  in  a  certain  degree 
of  tension  from  containing  something  in  its  cavity. 

6.  The  uterus  may  burst  in  child-bearing  women  of  all 
ages ;  in  women  pregnant  for  the  first  time,  or  in  vcomen  who 
have  borne  one  or  more  children  ;  but  by  far  the  greatest 
number  of  cases  occur  in  pluripara?. 

7.  The  healthy  uterus  may  undergo  spontaneous  rupture. 
It  is  more    in    accordance  with  clinical    and   pathological 

history  to  take  the  varieties  of  uterine  lesion  successively ;  to 
study  them  separately  at  first ;  and  then  to  consider  their 
natural  relations  and  common  features.  For  example,  the  cases 
■of  rupture  or  bursting  differ  essentially  in  theii-  etiology  from 
the  cases  of  grinding  or  perforation. 

1.  Bursting  or  rupture. — This  lesion  most  frequently 
begins  in  the  uterus.  The  uterus  contracting  forcibly,  either 
suddenly  or  persistently,  upon  its  unyielding  contents,  as  when 
the  liquor  amnii  is  present  and  the  cervix  does  not  yield  a  vent 
to  relieve  the  tension,  under  the  law  of  fluid  incompressibility 
the  uterus  must  burst.  The  only  compensating  factor  is  the 
small  amount  of  oozing  of  liquor  amnii  through  the  uterine 
"wall.  This  can  rarely  be  sufficient.  The  uterus  may  also 
burst,  struggling  upon  solid  contents. 

Causes. — These  are  sometimes  complex.  The  explanation 
most  commonly  given  of  rupture  of  the  uterus  is  that  it  is 
produced  by  obstruction  to  labour.  The  history  of  the  great 
majority  of  reported  cases  proves  that  obstruction  to  labour  was 
the  immediate  antecedent.  But  this  ex}jlanation  can  scarcely 
apply  to  those  cases  where  the  uterus  suddenly  bursts  during 
pregnancy,  when  there  is  no  labour,  properly  speaking.  The 
immediate  cause  is  comprehensively  stated  in  the  following 
proposition  ('  Obstetric  Operations,'  3rd  ed.  p.  323)  : — '  The 
uterus  ruptures  because  there  is  a  loss  of  balance  between  the 
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expelling  power  of  the  body  of  the  uterus  and  the  resisting 
power  of  the  parturient  canal,  the  resisting  power  being 
in  excess.' 

Violent  action  of  the  uterus  is  sure  to  evoke  reflex  or 
voluntary  action  of  the  abdominal  muscles.  Trask,  analysing 
the  417  cases  he  had  collected,  says  :  '  Inordinate  voluntary  exer- 
tion deserves  to  be  enumerated  among  the  causes  of  rupture.  We 
believe  no  case  of  rupture  has  yet  been  (1856)  published  in 
which  chloroform  was  used,  which  may  be  due  to  the  fact  that 
voluntary  effort  is  greatly  suspended  under  its  influence.'  We- 
cite  this  statement  in  order  to  draw  attention  to  the  negative 
evidence  borne  in  favour  of  chloroform.  If  rupture  has  since 
Trask's  time  been  observed  under  chloroform,  it  is  important 
that  the  cases  should  be  recorded.  Tyler  Smith  says : — '  In 
ordinary  labour,  some  amount  of  voluntary  or  instinctive  action 
of  the  muscular  system,  and  particularly  of  the  expiratory 
muscles,  is  quite  natural  during  the  stages  of  propulsion  and 
expulsion.  In  acute  or  severe  labour,  these  voluntary  exertions- 
are  productive  of  great  mischief,  as  laceration  of  the  uterus,, 
and  perinaeum,  or  exhaustion.' 

Obstruction  to  the  extrusion  of  the  contents  of  the  uterus- 
obviously  lies  at  the  foundation  of  nearly  all,  if  not  of  all,  cases- 
of  lesion  of  the  parturient  canal.  The  empty  uterus  can  hardly 
be  supposed  to  rupture  itself. 

If  we  cannot  state  with  precision  the  exact  causes  of 
rupture,  we  may  arrive  at  valuable  practical  knowledge  by 
studying  the  conditions  under 'ivJtich  rupture  has  been  observed 
to  occur. 

I.  Rupture  may  take  jAace  in  the  non-cjravid  uterus.. 
Duparcque  cites  cases.'  But  in  these  cases  disease  of  its 
tissues,  as  thinning,  softening,  degeneration,  or  abscess,  appears 
to  be  a  necessary  condition.  Other  factors  are  :  closing  of  the  os- 
and  accumulation  of  fluid  in  the  cavity.  Perforation  by  cancer 
— a  distinct  event  from  bursting — is  not  uncommon. 

We  do  not  dwell  in  this  place  upon  the  cases  of  direct  injury 
to  the  uterus  by  wounds.  Such  may  of  course  occur  at  any 
time.  It  is  well  to  remember  that  blows  inflicted  upon  the 
])regnant  womb,  may  wound,  even  kill  the  child,  without  caus- 
ing rupture  of  the  womb.     Duparcque  gives  an  example. 

'  Maladies  tic  la  Mat  rice,  1839. 
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2.  Rupture  during  gestation. — It  has  been  stated  that 
sudden  violent  efforts  of  the  child  have  caused  rupture.  The 
cases  cited  in  support  of  this  proposition  are  not  convincing. 
It  is  more  probable  that  the  uterus,  excited  by  violent  action, 
ruptured  itself,  or  that  some  violence  external  to  the  uterus  was 
concerned. 

Spontaneous  rupture  is  rare,  but  the  accident  is  well  authen- 
ticated. Indeed  it  is  not  more  surprising  than  spontaneous 
rupture  of  the  heart.  It  is  known  to  have  occurred  as  early  as  the 
third  month.  Mayer  relates  (V.  Siebold's  '  Journ.  f.  Gebtsh.' 
Bd.  III.)  a  case  of  rupture  in  the  third  month.  The  uterus  had 
been  the  subject  of  Caesarian  section.  H.  Cooper  ('  British 
Med.  Jom-nal,'  1850)  saw  a  pluripara  of  30,  who  was  taken 
with  collapse  after  dancing,  and  died  next  day.  The  uterus 
was  found  torn  at  the  left  side  of  the  fundus,  a  three  months' 
foBtus  projecting  through  the  rent.  The  tissue  at  the  part  was 
thin,  pulpy,  cheesy.  There  was  tubercular  degeneration. 
Duparcque  gives  an  example  in  which  the  cause  assigned  was 
vomiting.  It  has  occurred  in  the  fourth  month.  Dr.  ^NIcKinlay 
relates  a  case  (' Grlasgow  Med.  Journal,'  1861).  Without  any 
exertion  or  injury  a  woman  died  after  being  taken  ill  the  pre- 
vious night.  The  uterus  was  ruptured  across  the  fundus.  Its 
tissue  was  apparently  healthy. 

It  has  also  happened  from  violent  exertion  and  fatigue  or 
injury,  as  a  blow  or  a  fall,  or  from  severe  vomiting.  The  in- 
fluence of  over-exertion  is  illustrated  in  a  case  by  Duparcque. 
A  woman  was  carrying  a  weight  on  her  head,  when  symptoms 
of  internal  injury  set  in ;  she  rallied  for  a  time,  had  another 
attack,  and  died.  The  uterine  cavity  contained  a  foetus  of  three 
or  four  months.  There  was  a  fissure  in  the  fundus  near  the 
right  tube.  This  was  probably  a  case  of  gestation  in  one  horn 
of  the  uterus. 

Dr.  Harrison  ('Amer.  Journ.  of  Med.  Sc'  vol.  viii.)  relates 
the  case  of  a  pluripara,  who  in  the  fifth  month,  after  a  long 
walk,  felt  a  sudden  and  severe  pain  'as  if  something  had  given 
way  within  her.'  She  died  in  a  few  hours.  Blood  and  the 
fcetus  in  its  membranes  were  found  in  the  peritoneal  ca\'ity. 
There  was  a  transverse  rent  from  one  Fallopian  tube  to  the 
other.  There  was  no  thinnmg  or  appearance  of  disease.  Such 
a  case  as  this  and  succeeding  cases  support  the  theory  of 
bursting  set  forth  at  page  313.     Collins  relates  a  fatal  case  at 


316  INJURIES   OF   UTERUS:  chap.  vi. 

five  months.     Hohl  cites  from  jNIangold  a  case  of  rupture  at 
the  fifth  mouth. 

The  late  Mr.  Scott,  of  Bromley,  relates  ('  Medical  Eeposi- 
torj,'  vol.  viii.)  the  case  of  a  woman  in  the  sixth  month,  who 
was  awakened  from  sleep  by  a  sudden  pain  about  the  umbilicus. 
Eupture  of  the  uterus  was  found  at  the  fundus,  through  which 
the  foetus  enveloped  in  its  membranes  had  escaped  into  the 
abdominal  cavity. 

Mr.  Mitchell  relates  ('  Obstetrical  Transactions,'  1870)  the 
case  of  a  woman  in  the  seventh  month,  who  died  after  sudden 
abdominal  pain  caused  by  terror  from  lightning.  The  uterus 
had  burst  apparently  under  contraction  upon  the  projecting 
knee  of  the  foetus.  Other  cases  will  be  found  in  Trask's 
Memoirs  ('Amer.  Journal  of  Med.  Science,'  1848  aud  1856). 

Some  of  the  ruptures  in  early  gestation  were  not  examples 
of  ordinary  uterine  gestation,  but  were  undoubtedly  ectopic. 
Thus,  Canestrini  relates  a  case  in  which  there  was  a  double 
uterus.  One  of  the  uteri,  after  some  pains  in  the  fourth  month, 
burst.  The  ovum  was  found  entire  in  the  abdomen.  Groupil 
cites  a  case  from  Payan,  of  a  woman  who  died  under  symptoms 
of  shock,  causing  suspicion  of  abortion  having  been  procured. 
Above  the  proper  cavity  of  the  uterus  was  another  cavity  found 
in  the  wall.  This  interstitial  cavity  had  become  thinned  by  the 
growth  of  the  ovum,  and  burst.  This  case  was  probably  an 
example  of  gestation  in  the  undeveloped  horn  of  a  double 
uterus.  The  reader  is  referred  back  to  the  history  of  '  ectopic 
gestation'  for  further  information  upon  this  point  (Vol.  I.). 

Spontaneous  rupture  in  early  pregnancy  is  so  rare  that 
suspicion  of  foul  play  is  easily  excited.  The  vagina  and  uterus 
have  been  frequently  wounded  by  instruments  used  to  procure 
abortion.  The  cliaracter  of  the  wounds  may  differ  from  those 
due  to  spontaneous  rupture.  They  will  show  evidence  of  cutting, 
stabbing,  or  bruising,  according  to  the  nature  of  the  instru- 
ment used.  A  careful  microscopical  examination  of  the  tissues, 
es})ecially  at  the  seat  of  the  lesion,  should  he  made.  If  found 
perfectly  sound,  the  presumption  that  injury  has  been  inflicted 
from  without  will  be  strengthened.  This  applies  almost  ex- 
clusively to  rupture  during  early  gestation.  In  ruptures  at 
term,  disease  of  tissue  is  rare,  notwithstanding  current  opinions 
to  the  contrary. 
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In  the  eighth  and  ninth  months,  spontaneous  rupture  is 
less  rare.  The  influence  of  emotion  is  again  in  evidence, 
franeis  White  ('  Dublin  Journ.  of  Med.  Sc.')  gives  the  history 
of  a  woman  near  the  end  of  gestation.  She  fainted  under 
terror,  was  delivered  a  week  after,  and  died  almost  immediately. 
A  large  quantity  of  blood  was  found  in  the  abdomen.  The 
rents  were  seen  in  the  anterior  part  of  the  womb,  involving  the 
peritoneal  coat  and  some  muscular  fibres. 

Rupture  or  bursting  at  term,  or  on  the  advent  of  labour. 
— In  this  order  of  cases  the  reversal  of  the  normal  relation 
between  active  uterine  force  and  passive  resistance  is  more 
obvious  than  in  early  pregnancy.  In  a  large  number  of  cases 
there  is  decided  mechanical  resistance  to  the  expulsion  of  the 
foetus,  or  to  the  bursting  of  the  ovum  and  discharge  of  the 
liquor  amnii.  It  is  remarkable  that  rupture  of  the  uterus 
has  frequently  happened  long  before  obstruction  to  labour  could 
be  encountered.  These  cases  are  similar  in  the  mode  of 
production  to  those  which  occur  early  in  gestation,  and  to 
bursting  of  the  gestation-sac  in  ectopic  gestation.  There  is 
one  striking  point  of  resemblance  :  namely,  the  frequency  with 
which  the  entire  ovum  is  cast  out  into  the  peritoneal  cavity. 
In  this  respect  they  differ  from  many  cases  of  laceration  which 
occur  during  obstructed  labour,  in  which  the  child,  or  at  any 
rate  the  placenta,  is  more  commonly  retained  in  the  uterus. 
The  explanation  of  these  cases  appears  to  be  that  the  uterus  is 
excited  to  contract  suddenly.  The  ovum  being  entire,  the 
resistance  is  hydrostatic.  The  contents  of  the  uterus  are  then 
incompressible.  The  conditions  are  analogous  to  those  of  the 
famous  Florentine  experiment.  There  is  no  provision  for 
.  the  diminution  of  the  bulk  of  the  contents  of  the  uterus  by 
the  opening  of  the  os  uteri.  Under  these  circumstances,  a 
moderate  contracting  force  may  result  in  bursting.  There  can 
be  no  doubt  that  in  many  cases  this  catastrophe  is  averted  by 
the  facility  "with  which  the  membranes  burst.  Thus  abortion 
may  be  looked  upon  as  an  alternative  of  rupture.  On  the  other 
hand,  the  uterus  will  often  stretch,  and  in  this  way  also  bursting 
IS  averted.  It  is  the  lower  segment,  and  cervix  especially,  that 
stretches.  But  stretching  is  a  process  that  requires  time.  A 
sudden  contraction,  such  as  is  induced  by  emotion,  gives  no 
opportunity  for  this,  and  so  the  tissue  gives  way.      Belonging 
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to  this  order  are  cases  of  over-distension  of  the  uterus,  from 
twins  or  triplets.  Under  these  conditions,  although  the  uterus 
grows  in  some  measure  to  keep  pace  with  the  increasing  bulk 
of  its  contents,  the  rate  of  accommodation  is  liable  to  be  out- 
stripped by  the  distending  force.  The  uterus  becomes  thinned 
out,  stretched — therefore  weakened.  If  the  thinning  happen 
to  be  more  marked  at  one  part,  rupture  at  that  part  is  very 
likely  to  happen  if  a  sudden  contraction  occur.  And  especially 
is  this  likely  if  the  tissues  have  undergone  morbid  change. 

This  is  the  more  likely  to  happen,  because  distension  of  the 
uterine  fibre  is  very  apt  to  cause  vomiting ;  and  vomiting  has 
been  noted  as  a  factor  in  the  production  of  rupture.  The 
retroverted  gravid  womb  has  been  driven  through  the  vagina, 
tearing  its  way  through.  This  proves  the  force  that  can  be 
exerted  by  the  abdominal  muscles  (see  '  Retroversion '  in 
*  Obstetric  Operations ').  An  ovarian  tumour  may,  in  like 
manner,  be  driven  through  the  vaginal  wall. 

The  influence  of  disease  of  tissue  as  a  factor. — Reasoning 
from  the  observation  of  some  cases  in  which  the  uterine  tissue 
was  altered  by  disease,  and  partly  from  the  analogy  of  ruptm-e 
of  the  heart,  the  opinion  has  found  favour  that  alteration  of 
tissue  from  disease  is  a  necessary  condition  to  rupture.  It  is 
affirmed  that  a  healthy  uterus  will  not  rapture.  The  supposed 
analogy  is  fallacious.  The  uterus  bursts,  as  has  been  shown, 
imder  strong  contraction  upon  incompressible  contents  that 
cannot  escape.  This  cannot  be  the  case  with  the  heart.  Or 
in  other  cases,  the  uterus  tears  itself  by  pulling  upon  a 
fixed  point,  as  where  the  head  jams  the  lower  segment  of  the 
uterus  in  the  pelvic  ring,  or  as  wlien  the  uterine  fibres  jniU 
upon  a  projecting  limb.  There  is  nothing  like  tliis  in  rupture 
of  the  heart.  Still,  it  is  true  that  there  are  cases  in  which  the 
uterine  tissue  gives  way  from  disease,  like  the  heart. 

The  hypothesis  that  alteration  of  tissue  was  a  necessary 
antecedent  to  rupture  was  clearly  insisted  upon  by  ^Murphy. 
He  described  a  softening  of  the  tissue  as  the  result  of  inflam- 
mation during  pregnancy,  as  an  indication  of  which  there  is 
frequently  pain  in  a  particular  spot. 

F(dhj  degeneration  is  the  change  most  fn'c^ucntly  described. 
Klob  distinctly '    says  that   he   has   in   several  cases  of  spon- 
•  Pathol.  Anat.  dcr  iveiblichcn  Sexuahrgane. 
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taneoiis  rupture  observed  fatty  degeneration  of  the   muscular 
wall  at  the  place  of  rent.      In  coiitirmation,  reference  is  made 
to  the  normal  process  of  involution  of  the  uterus,  in  which,  at 
the  end  of  pregnancy,  some  molecular  change  occurs  in  the 
muscular  cells.      If  it  be  held    that   the  ordinary   kind   and 
degree  of  granular  change  is  sufficient  to  impair  the  strength 
of  the  tissue  to  the  extent  of  causing  it  to  rupture,  it  must  be 
enough   to   point  out  the  extreme   improbability    of  Nature's 
so  bungling  as  to  weaken  the  uterine  tissues  at  the  moment 
when  the  greatest  vigour  and  resisting  power  are  needed.     If  it 
be  urged  that  this  physiological  condition  may  pass  into  patho- 
logical excess,  an  argument  is  used  which  is  more  difficult  to 
refute ;  the  more  so  because,  in  some  cases,  direct  observation 
seems  to  prove  that  excessive   fatty  degeneration  did    exist. 
But  to  prove   that   a   particular   factor  existed    in  a  limited 
number  of  cases  is  very  different  from  establishing  it  as  a 
general  or  universal  law.      And  there  is  abundant  evidence  to 
prove  that  in  a  considerable   number  of  cases  no  such  excess 
did  exist.     1.  Many  ruptures  have  occurred  during  gestation 
at  periods  when  even  the  physiological  change  is  rare — in  some 
of  these,  the  healthy  condition  of  the  tissues  was  established  by 
competent  observers.     2.  A  certain  proportion  of  cases  occurring 
in  labour  at  term  were  in  primiparse,  in  whom  the  presumption 
is  strong  against  morbid  change  of  tissue.      3.  In  many  cases 
of  rupture  at  term   in  pluriparse  the  tissue  has    been   found 
healthy.      In  four  cases  examined  by  Robert  Barnes  this  was 
the  case.     In  one  of  these  this  fact  was  verified  by  Dr.  Bristowe 
and  Dr.  Montgomery.     Cohnheim  and  Bandl  found  the  tissues 
sound.     4.  In  not  a  few  cases,  recovery,  with  perfect  healing  of 
the  wound,  has  occiurred.     Duncan's  experiments  on  the  power 
of  the  uterus  to  resist  bursting,  were  made  on  bits  of  uterus 
taken  from  the  body  of  the  organ.     Because  it  was  difficult  to 
apply  force  enough  to  rupture  these  pieces,  he  drew  the  con- 
clusion that  the  sound  healthy  uterus  could  not  burst.      The 
fallacies   vitiating   this  conclusion  are  obvious.      The  uterus 
rarely  ruptures  at  its  body,  but  almost  always  at   the  cervix 
and  lower  segment ;  and  pressure  applied  to  a  detached  bit  of 
dead  tissue  is    altogether  different  from  what  obtains  in  the 
living  uterus. 
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Bandl  ^  distinctly  affirms  that  the  healthy  uterus  ruptures 
itself ;  and  says  that,  because  women  die  of  exhaustion  without 
rupture,  it  is  no  proof  that  a  sound  uterus  cannot  burst.  On 
the  other  hand,  the  frequency  of  ruptm-e  in  pluriparte,  in 
women  about  forty  years  of  age,  who  have  led  a  hard  life, 
whose  system  has  been  generally  enfeebled,  makes  it  reasonable 
to  infer  that  the  uterus  partakes  of  the  general  weakness  or 
degradation  of  tissue.  In  two  of  the  cases  seen  by  Eobert 
Barnes,  the  muscular  fibres  of  the  heart  exhibited  marked 
granular  change.  He  describes  a  similar  condition  in  the  heai't 
of  a  woman  who  died  of  accidental  haemorrhage  ;  she  was  also 
a  pluripara,  aged  about  forty,  much  worn  by  poverty  and  hard 
work.  In  fact,  accidental  haemorrhage  and  rupture  of  the 
uterus  are  apt  to  occur  in  the  same  class  of  persons.  Moreover, 
in  some  cases  of  accidental  haemorrhage,  the  uterine  fibre  has 
actually  been  observed  to  be  torn.  In  one  case  of  rupture 
seen  by  us,  there  was  albuminuria  at  the  end  of  pregnancy  ;  the 
kidneys  were  found  in  an  advanced  stage  of  Bright's  disease. 

E.  L.  Ormerod  relates  ('  Bartholomew's  Hospital  Eeports, 
1868  ')  the  case  of  a  woman  in  her  fourteenth  pregnancy;  the 
rent  extended  from  cervix  to  fundus.  He  found  follicular 
disease  about  the  cervix,  and  fibrous  degeneration  of  the 
adjacent  muscular  tissue. 

C.  Braun  describes  a  'peculiar  hyperplasia  of  the  uterus,  in 
which  the  body  and  cervix  lose  their  due  relation  to  eacli  other. 

Cancerous  degeneraiion,  especially  of  the  cervix  and 
lower  segment,  has  often  led  to  rupture.  Dubreuhl  relates 
('Lyon  Medical,'  1871)  a  case  where  the  uterus  burst  along  its 
whole  anterior  wall  from  ence})haloid  degeneration.  In  the 
museums  of  St.  George's  and  Gruy's  Hospitals  may  be  seen 
specimens  of  ftital  rupture  from  a  similar  condition.  No  doubt 
such  specimens  may  also  be  found  in  other  museums.  But  a 
cancerous  cervix  may  dilate  without  rupture. 

Rigidity  of  the  cervix  from  cicatricial  tissue  may  also  lead 
to  rupture. 

A  fibroid  tumour  in  the  wall  of  the  uterus  has  caused 
rupture.  There  is  a  s})eeimen  illusti-atiug  tliis  in  the  Middle- 
sex Hospital  museum.     In  a  case  Robert  lUrncs  examined  with 

'  Uchir  Jtuptiir  tier  (ivhiirmiiiter  uiul  ihre  Mcvhaiilh-.,  Ludwig  liiiiuU, 
1875. 
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reference  to  a  charge  of  niiilapraxis,  a  tumour  in  the  anterior 
wall  of  the  uterus  had  got  jammed  between  the  head  and  pelvis, 
•causing  perforation  of  the  uterus  and  iDladder.  A  fibroid  tumour 
may  also  cause  rupture  by  giving  an  undue  fixed  point  upon 
which  the  normal  contracting  tissue  pulls.  But  rupture  is  by 
no  means  common  in  this  complication. 

A  stone  in  the  bladder  has  caused  rupture  of  the  uterus. 
Guillemeau  relates  a  case  ;  vesico-vaginal  fistula  resulted.  In 
a  case  seen  by  ourselves  the  issue  was  fatal. 

The  cicatrix  residting  fronn  Ccesarian  section  has  in 
several  instances  given  way  under  the  strain  of  lal)our.  Winckel 
relates  two  cases. 

Extreme  thinness  has  been  observed.  It  may  be  general  or 
limited  to  a  part  If,  as  is  likely,  this  thinning  be  in  the 
lower  segment,  rupture  at  this  part  is  very  likely  to  occur. 
The  lower  segment,  from  its  peculiar  structure,  its  function  of 
lodging  the  head,  and  its  having  to  bear  the  chief  impact  of 
the  driving  or  distending  force,  is  more  disposed  to  thinning 
and  to  yield.  But  apparent  thinness  may  also  occur  at  the 
fundus,  more  especially  at  the  presumed  origin  of  a  Fallopian 
tube.  In  some  of  these  cases  there  can  hardly  be  a  doubt  that 
there  was  gestation  in  one  horn  of  an  imperfectly  developed 
uterus.  Examples  of  this  are  given  in  Robert  Barnes's  '  Diseases 
of  Women.'  But  thinning  may  be  the  result  of  disease,  as  in 
a  case  related  by  E.  Whittle  ('  Liverpool  Med.  and  Surg. 
Reports').  The  child  had  passed  through  a  rent  near  the 
junction  of  the  body  and  neck  anteriorly.  For  two  or  three 
inches  on  either  side  of  the  rent  the  uterus  was  thin  and  soft. 
The  woman  was  affected  by  secondary  syphilis,  and  Whittle 
believed  the  degeneration  and  atrophy  were  due  to  this  con- 
dition. Collins  relates  a  marked  case  of  the  kind.  Murphy 
thought  '  thinning  or  partial  atrophy  not  an  unfrequent  cause.' 
It  is  highly  probable  that  this  thinning  was  not  atrophic  or 
pathological,  but  simply  the  thinning  from  stretching  under 
the  forces  of  labour,  as  Bandl  and  others  explain  it. 

Bandl's  theory  is  that  the  essential  condition  is  thinning  of 
the  cervix.  This  takes  place  during  labour.  Rupture  is  com- 
paratively rare  in  primiparse  in  whom  the  muscular  walls  of 
the  fundus  and  body  are  less  developed  ;  whereas  ruptm'e  is 
frequent  in  pluriparag  in  whom  the  imiscular  walls  are  thicker 
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and  stronger.  A  strong  organ,  he  says,  more  easily  tears  its 
neck  than  does  a  weak  one.  The  uterns  can,  when  sound  and 
strong  enough,  and  works  long  enough,  spontaneously  tear  its 
normal  cervix,  when  this  has  been  thinned  to  a  certain  degree 
during  labour. 

C.  V.  Braun,'  Grrenser,  and  others,  show  that  the  cervix  may 
be  thinned  to  two  lines  only  whilst  the  walls  of  the  fundus  and 
body  are  increased  in  thickness  and  strength.  Bandl,  in  his 
thirteen  cases,  always  found  the  rupture  in  the  cervix.  Thus 
Bandl's  observations  confirm  the  theory  we  have  enunciated 


Fig,  4G.-  Showing  Thinning  of  the  Lower  Segment  of  the  Uterus  (Bandl), 

— that  rupture  ensues  from  preponderating  force  exerted  upon 
structures  that  will  not  dilate  {see  Bandl's  fig.  46). 

Ergot. — In  a  very  large  proportion  of  cases,  rupture  has 
occurred  after  giving  ergot.  The  violent  tetanic  unintermitting 
contractions  set  up  must  throw  enormous  strain  upon  the 
cervix  or  the  uterus  fixed  in  the  pelvic  brim.  Unless  the 
obstruction  be  removed  by  dilatation,  it  is  only  too  likely  that 
rupture  will  take  place.  We  have  long  contended  that  ergot 
ought  not  to  be  given  during  labour,  since  we  cannot  always  be 
sure  that  obstruction  may  not  arise. 

In  the   most  frequent  ordci-  of  cases,  tlicro  is  no  fixing  of 
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the  lower  segment  of  the  uterus,  but  the  cervix  rends,  beginning 
at  the  edge  of  the  os.  In  almost  every  labour  this  takes  place 
to  some  extent,  and  the  trace  is  found  in  the  cicatrices  and 
fissures  of  the  os  commonly  seen  in  women  who  have  borne 
children.  If  the  os  be  at  all  rigid,  the  head  large,  if  the  liquor 
amnii  have  escaped  early,  if  the  os  have  been  carried  down  very 
low,  and  if  the  pains  be  severe — especially  if  stimulated  by 
ergot — an  initiatory  rent  of  this  ordinary  kind  may  easily 
extend  upwards  into  the  uterus  and  downwards  into  the  vagina. 
In  these  cases  the  rent  is  longitudinal  and  usually  to  one  side. 
Dubois  observes  that  the  habitual  direction  of  the  uterine  neck 
to  the  left,  and  the  left  occipital  position  of  the  child,  account 
for  the  greater  frequency  of  lacerations  in  the  left  side. 

Bandl  figures  a  specimen  in  which  the  cer\ix  is  nearly  5" 
long.  Thus  is  seen  how  deep  spontaneous  rents  of  the  cervical 
portion  reach.  One  rent  went  the  whole  length  of  the  cervical 
mucous  membrane,  the  whole  thickness  of  the  vaginal-portion, 
and  extended  above  the  insertion-spot  of  the  vagina  in  the  tissue 
of  the  uterus.  When  such  rents  remain  gaping,  the  cer\dx 
afterwards  is  wanting  in  the  supporting  ring ;  the  plurigravida 
has  then  no  closing  os  externum,  and  at  the  end  of  gestation 
and  beginning  of  labour  there  is  only  a  very  short  cervical  wall. 

Alteration  of  tissue  produced  during  labour  is  a  factor 
which  cannot  be  doubted.  Where  the  lower  segment  of  the 
uterus  is  long  compressed  between  the  pelvis  and  the  child's 
head,  the  circulation  gets  stopped ;  intense  congestion  of  the 
parts  above  and  below  the  compressed  ring  ensues.  The  part 
compressed  becomes  softened,  friable,  and  may  yield.  If  delivery 
be  effected  before  actual  rent,  we  see  the  effect  of  pressure  at 
a  later  period  in  sloughing,  forming  vesico-vaginal  fistula,  and 
perhaps  even  gangrene. 

The  points  at  which  this  bruising  or  rubbing-through  (Usur, 
Durchreibitng)  of  the  uterus  is  liable  to  occur  are  chiefly  those 
opposite  the  promontory  of  the  sacrum  (see  fig.  47)  and  the 
symphysis  pubis.  The  pectineal  ridge  may  be  sharp  enough 
to  cut  through  the  uterine  wall;  sometimes  the  pubic  portion 
of  this  ridge,  folded  back  as  in  osteomalacia,  gives  points  of 
resistance  against  which  the  head  may  be  jammed.  Unnatural 
sharpness  of  the  edge  of  the  pelvic  brim  or  spinous  projections 
— the  acanthopelys  of  Kilian — are  even  more  dangerous  than 
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simple  narrowing.  Unhappily  the  two  conditions  are  sometimes 
combined,  as  in  a  specimen  in  St.  Thomas's  Hospital  from  a  case 
seen  by  Kobert  Barnes.  Duparcque  cites  a  case  in  which  '  the 
inferior  part  of  the  neck  of  the  womb  separated  from  one  side 
to  the  other,  and  the  child  passed  through  into  the  abdomen. 
The  pelvis  was  a  little  narrow ;  the  point  of  the  sacrum  passed 
through  the  posterior  part  of  the  womb.  The  inner  and  promi- 
nent edge  of  the  pubes  and  iliac  resembled  an  ivory  paper-knife.' 


Fig.  47.— Transverse  or  Semi-circular  Grinding-through  of  the  Uterus. 

In  deformed  -pelves  there  is  often  found  at  the  joints  an 
excrescence  of  hone  project hifj  imuards,  so  that,  when  the 
foetus  presses  against  the  pelvic  ring,  laceration  easily  occurs. 
We  have  verified  this  condition.  Hence,  in  all  examinations 
of  contracted  pelves,  the  linger  sliould  be  carefully  swept  all 
round  the  brim  when  taking  note  of  the  kind  and  degree  of 
the  deformity.  This  bony  excrescence  is  common  at  the  pubic 
syinpliysis,  and  is  especially  dangerous  ;  it  is  also  found  at  the 
^aero-iliac  joints.     The  direction  of  the  lesion  in  these  cases 
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is  usuall}'  transverse,  corresponding  to  the  direction  of  the 
pelvic  brim. 

Dr.  Hofmeier  relates'  a  singular  case  of  a  bony,  beak-like 
projection  from  a  synostosis  of  the  last  lumbar  and  upper  sacral 
vertebra'.  This  had  penetrated  Douglas's  pouch,  as  verified  by 
autopsy. 

Laceration  or  rupture  from  obstruction  to  labour. — 
Obstruction  to  labour  is  the  most  familiar  immediate  cause 
of  lesion  of  the  uterus.  Frequently  obstruction  is  complicated 
with  one  or  other  of  the  conditions  described  above.  It  is  not 
necessary  to  do  more  than  refer  to  the  ordinary  causes  of  ob- 
structed labour.  These  will  be  found  described  under  the  head 
of  '  Dystocia.'  It  is  enough  in  this  connection  to  mention 
narrowing  and  distortion  of  the  pelvis,  tumours  blocking  the 
pelvis,  rigidity  or  other  diseased  conditions  of  the  cervix  or 
vagina,  obliquity  of  the  uterus,  excessive  size  of  the  child, 
hydrocephalus,  monsters,  a  dead  child,  locking  of  twins,  and 
malpositions,  producing  a  wedge,  the  base  of  which  is  too  large 
to  enter  the  brim  or  to  traverse  the  pelvic  canal. 

The  mechanism  or  process  of  rupture  or  laceration  from 
obstruction  may  be  described  as  follows  : — 

When  the  uterus  gives  way  under  obstruction,  the  liquor 
amnii  has  almost  always  been  discharged.  The  uterus  has  con- 
tracted upon  the  child.  There  is  no  longer  the  equably  diffused 
hydrostatic  pressm-e.  The  necessary  condition  now  is  that  some 
part  of  the  uterus  be  fixed,  whilst  the  rest  of  the  organ  is 
pulling  from  that  fixed  point.  It  is  this  point  which  generally 
gives  way.  Duparcque  says, '  Uterine  contractions  alone  are  the 
most  frequent  causes  of  transverse  ruptures  of  the  neck.'  A 
muscle  in  active  contraction  will  rarely  tear  its  own  contracting 
fibres.  It  tears  at  its  attachments,  or  at  the  point  it  is  pulling 
upon,  just  as  the  tendo  Achillis  gives  way  rather  than  the 
muscles  which  pull  upon  it.  If  a  muscle  is  not  strong  enough 
to  accomplish  the  object  for  which  it  contracts,  it  becomes 
fatigued  and  relaxes.  This  commonly  happens  with  the  uterus, 
and  thus  it  is  saved  from  rupture.  It  is  only  when  a  sudden 
increased  strain  or  injury  is  inflicted  at  the  moment  of  contrac- 
tion that  the  muscular  fibres  are  liable  to  be  torn.  The  uterus 
is  no  exception  to  this  law.  We  see  how  it  acts  in  ordinary 
'  Zcitschr.f.  Gehmisk.  n.  Gijndhol.  1884. 
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laboui'.  It  contracts  in  the  direction  of  its  long  axis,  tending 
to  shorten  itself,  pulling  the  os  towards  the  fundus.  So  acting, 
the  uterus  is  partly  pulled  open,  partly  dilated  by  the  pressure 
of  the  bag  of  membranes  or  of  the  protruding  part  of  the  foetus. 
The  effect  of  the  hydrostatic  pressure  in  dilating  the  cervix  in 
healthy  labour  is  marked.  If  it  fail  through  too  early  discharge 
of  the  liquor  amnii,  and  there  be  obstruction,  so  that  the  foetus  is 
slow  in  engaging  in  the  cervix  and  in  descending  into  the  pelvis, 
dilatation  is  slow,  and  is  ultimately  effected  by  the  continuous 
pulling-up  of  the  cervix  by  the  action  of  the  longitudinal  uterine 
muscles.  In  either  case,  so  long  as  the  cervix — the  part  pulled 
upon  or  stretched — yields,  there  is  no  fear  of  laceration.  But 
if  the  cervix  will  not  dilate,  and  the  uterus  continue  to  contract, 
the  foetus  being  driven  down  violently  upon  the  cervix,  the 
uterus  will  most  likely  lacerate  here.  In  such  a  case  the 
laceration  usually  begins  at  the  edge  of  the  os  uteri  and  extends 
upwards  longitudinally.  Or  if  the  foetus  be  dead,  or  the  pre- 
sentation be  abdominal,  so  that  it  cannot  traverse  theos,  a  limb 
— as  a  knee  or  elbow — forming  an  angular  projection  at  some 
part  of  the  body  of  the  uterus,  may  render  this  particular  part 
the  fixed  point  upon  which  the  uterine  muscles  pull ;  and  this 
point,  gradually  softening  and  weakening,  gives  way.  In  this 
case  the  rent  may  be  longitudinal  or  transverse,  and  at  any  part 
of  the  uterine  wall.  But  the  direction  of  the  rent  is  usually 
determined  by  the  drag  of  the  muscular  fibres.  Hence,  if  the 
rent  occur  in  the  sides  of  the  uterus,  the  rent  is  longitudinal ; 
if  at  the  lower  segment,  it  is  usually  transverse. 

Collins  says  that,  in  thirty-four  cases,  twenty-three  were 
labours  with  boys ;  and  McKeever's  cases  give  fifteen  boys  out 
of  twenty  cases. 

A  similar  explanation  holds  in  the  greater  number  of  cases 
of  rupture  from  contraction  of  the  pelvis.  The  proneness  to 
rupture  is  not  in  proportion  to  the  degree  of  pelvic  contraction. 
If  the  contraction  at  the  brim  be  so  great  that  the  foetus  and 
inferior  segment  of  the  uterus  cannot  enter,  tlie  risk  of  lacera- 
tion is  less  than  when  there  is  just  tliat  degree  of  contraction 
which  permits  of  the  descent  of  (lie  head  into  llie  pelvic  cavity, 
but  impedes  its  furtlier  progress.  This  jK)int  was  well  made  out 
by  Ivadford  ('Obstetrical  Transactions,'  18()7):ind  «>thers.  In 
nine  cases  out  of  eighteen  reported  by  Kadloid  ihere  was  slight 
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contraction  only  of  the  brim.  ]kndl  gives  evidence  to  the  same 
effect.  In  these  cases,  when  the  head  is  forced  down,  the  uterine 
neck  and  vagina  become  fixed  between  the  head  and  pelvic  walls. 
The  uterine  muscles  continuing  to  contract,  and  not  being  able 
to  propel  the  foetus,  pulling  upon  the  tissues  forming  the  fixed 
ring,  this  will  either  tear  directly,  or,  being  first  contused  and 
softened,  yields.  Hence  it  is  that  in  these  cases  the  rent  is 
usually  transverse  or  circular,  and  at  the  lower  segment  (see 
fig.  47). 

Bandl  points  out  how  such  a  degree  of  pelvic  contraction 
as  to  cause  pendulous  belly  predisposes  to  rupture.  The  strong 
tension  put  upon  the  posterior  wall  of  the  cervix  thins  out  this 
part  especially,  so  that  it  the  more  readily  tears. 


Fig.  48. — Annular  Separation  of  the  Cervix  Uteri. 

Huber  {quoted  by  Fromont  and  Hegar)  relates  a  case  of 
a  pluripara  who  died  ten  hours  after  labour  and  vain  attempts 
to  detach  the  placenta  by  hand.  These  had  caused  intense 
pain  and  convulsions.  Effusion  of  blood  was  found  in  the 
abdomen.  In  the  fundus  uteri  was  a  spot  the  size  of  a  five-franc 
piece,  much  thickened.  From  the  centre  of  this  spot  a  band  of 
cellular  tissue  and  Taricose  vessels  stretched  to  the  peritoneum, 
which  was  adherent  to  the  musculus  transversalis.  At  the 
thickened  part  of  the  uterus  were  several  rents  a  quarter  of 
an  inch  long,  from  which  the  blood  had  escaped.  To  the  inner 
surface  of  this  spot  the  placenta  adhered  so  fast  that  it  could  be 
detached  only  by  the  help  of  a  knife. 
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Annular  laceration  of  the  cervix. — In  some  instances,  even 
where  there  may  have  been  no  pelvic  contraction,  but  the  os  has 
been  rigid,  the  cervix  has  been  torn  through  all  round,  or  has 
gradually  sloughed  off  and  been  cast  as  a  ring  {see  fig.  48). 

Cases  are  recorded  by  Steidele,  Scott,  of  Norwich,  E.  Ken- 
nedy, Dr.  Power,  Chm'chill,  Ed.  Eigby  ('Midwifery,'  1844), 
Dr.  Herbert  Barker  (' Obstetr.  Trans.' vol.  ii.).  Gervis  relates 
a  case  ('St.  Thomas's  Hosp.  Eep.'  1872)  in  which  ring-form 
detachment  was  not  quite  complete.  It  was  replaced  without 
sutures,  as  the  subject  was  very  prostrate.  She  recovered,  and 
the  ring  re-united.  Another  case  was  referred  to  Kobert 
Barnes  by  Dr.  Hague.  In  these  cases  the  peritoneum  is  not 
necessarily  involved,  and  the  danger  is  not  great. 

But  where  the  lower  segment  of  the  uterus  is  nipped  in 
the  ring  of  the  pelvic  brim,  the  rent  commonly  involves  all 
the  tissues,  at  least  in  some  part  of  the  circumference.  We 
thus  have  a  direct  opening  into  the  peritoneum,  through  which 
the  child  may  pass  out  of  the  uterus. 

Braxton  Hicks  relates  a  case  of  rupture  from  adhesion  of 
the  uterus.  No  symptoms  except  pain  occurred  up  to  the 
8th  month,  when  a  slight  slip  led  to  a  sudden  yielding  of  the 
adhesion-bands  and  to  a  laceration  of  the  uterus,  the  rupture 
ultimately  extending  through  the  uterine  wall,  the  child 
escaping  into  the  peritoneal  cavity. 

Circular  la.ceroMon  or  sejjaration  of  uterus  frorix  vagina. 
— In  one  class  of  cases  the  head  enters  the  pelvis  and  becomes 
impacted  ;  a  zone  of  vagina  is  nipped.  The  uterus  continuing 
to  act,  a  circular  laceration  is  produced  in  the  manner  described. 
Duparcque  shows  how  it  occurs.  Once  begun,  these  ruptures 
may,  by  the  continuing  or  renewal  of  the  uterine  contractions, 
separate  the  uterus  from  the  vagina  almost  completely.  Vel])eau 
met  with  this  state  twice  (' Tocologie,'  2  ""'  ed.  t.  ii.).  But  the 
forceps  or  hand  had  been  used.  Tlie  following  quotation  is  very 
apijropriate  to  the  text : — '  It  will  be  easily  vmderstood  how  the 
lifting  up  of  the  uterus  by  ill-directed  efforts — -as  when  the 
woman  throws  up  her  belly  by  suddenly  tlu'owing  the  trunk 
back,  by  vomiting  or  convulsions— may  determine  a  vaginal 
ru])ture  which  was  only  imminent.  Abdominal  compression  so 
directed  as  to  lift  uj)  the  womb  when  the  dilatation  of  the  orifice 
is  tomplete  may,  in  the  same  manner,  provoke  rupture  of  tlie 
vagina.     The  same  thing  may  hapjien  from  pushing  back  the 
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child,  as  this  act  adds  to  the  state  of  tension  the  canal  is  akeady 
suffering ;  and  this  is  not  one  of  the  least  common  causes  of 
rupture  of  this  kind.' 

In  transverse  vaginal  ruptures  the  head  rarely  escapes  into 
the  abdominal  cavity ;  but  the  body  may  easily  do  so,  since  the 
uterus,  after  rupture,  is  drawn  up  away  from  the  child.  When 
the  whole  child  goes  into  the  abdomen,  it  may  be  because  the 
head  has  been  pushed  back  by  manipulation. 

Several  cases  of  complete  circidar  laceration  and  f^epavdiion 
of  uterus  from  vagina,  are  recorded.  V^^e  ourselves  have  known 
two.  Ingleby,  Collins,  Moulin,  and  Elkington  relate  cases.  It 
has  been  objected  to  the  hypothesis  of  spontaneous  complete 
laceration  that  the  uterus  could  not  rend  its  own  ligaments. 
But  Casper  shows  that,  during  inversion,  the  round  and  broad 
ligaments  have  been  torn.  In  women  who  have  borne  many 
children,  all  of  whose  tissues  are  degraded,  the  ligaments  at  the 
time  of  labour  are  not  capable  of  much  resistance.  When  the 
vagina  has  given  way,  the  whole  strain  will  fall  upon  them. 
A  little  accidental  force — as  introducing  the  hand  to  remove  the 
placenta,  the  application  of  the  forceps,  vomiting — might  easily 
complete  the  detachment.  The  late  Thomas  Paget,  of  Leicester, 
published  ('Brit.  Med.  Journ.'  1861)  a  striking  case.  A  pluri- 
para  had  a  not  severe  labour  of  three  hours.  The  placenta  was 
extracted,  with  but  little  traction,  in  twenty  minutes.  To  this, 
however,  was  attached  a  large  fibrous  mass,  which  was  found  to 
be  the  uterus  with  fallopian  tubes  and  ovaries.  The  vaginal 
portion  hung  loose,  and  was  jagged  by  laceration.  She  died  in 
forty-five  minutes.  It  was  the  decided  opinion  of  ]Mr.  Paget  that 
the  accident  occurred  spontaneously. 

The  following  passage  from  Braxton  Hicks  ('  The  Tension 
of  the  Abdomen  ' — 'Trans,  of  Med.  Soc.  of  London,  1884  ')  is 
of  special  interest  in  this  connection: — 'The  pressure  of  the 
intestines  is  not  merely  to  assist  in  expelling  the  uterine 
contents.  It  has  a  conservative  effect  in  preventing  what  may 
be  called  the  recoil  of  the  uterus.  When  the  head  has  passed 
through  the  os  uteri,  but  has  become  arrested  by  some 
obstacle  in  front,  and  the  force  of  the  uterine  contractions 
is  expended  on  the  upper  vagina  and  lower  uterus,  and 
probably  the  round  ligament,  the  support  given  by  the  action 
of  the  abdominal  walls  through  the  intestines  counteracts  the 
excessive  strain,  thereby  lessening  the  chances  of  laceration  of 
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vagina.  When  this  support  is  not  given,  or  is  weakened,  sepa- 
ration of  the  uterus  from  the  vagina  may  be  expected  if  the 
uterus  possesses  much  vigour,  and  may  be  especially  anticipated 
in  women  whose  abdominal  parietes  are  very  lax  and  vaginal 
tissues  weakened.' 

Although  complete  separation  may  occur  spontaneously, 
a  transverse  laceration  of  the  vagina  near  the  uterus  having 
once  begun,  very  moderate  force  may  cause  it  to  extend. 
Denman  calls  attention  to  this :  '  I  was  called,'  he  says,  '  to 
a  case  in  which  that  pai't  where  the  uterus  and  vagina  are 
united  was  ruptured ;  the  child  remaining  in  the  cavity  of  the 
uterus,  the  os  uteri  little  dilated.'  He  advised  not  to  deliver, 
because  so  much  force  would  be  required  for  dilating  that  it 
was  feared  the  uterus  would  be  completely  torn  from  the  vagina 
before  the  hand  could  be  passed  into  the  uterus,  at  least  before 
the  child  could  be  extracted,  '  and  then  the  case  would  have 
been  more  horrible.'  The  woman  would,  in  all  probability,  have 
had  a  better  chance  had  she  been  in  the  hands  of  a  bolder  man, 
who  would  have  done  what  Denman  dared  not  to  do.  But  he 
would  have  done  it  at  the  risk  of  his  own  reputation,  and  of  a 
conviction  for  manslaughter,  with  imprisonment  as  a  felon  ! 

Dr.  Jamieson  relates  ('Edinb.  Med.  Journ.'  1872)  the  case 
of  a  woman  whose  spine  was  short,  so  that  the  last  ribs  squatted 
below  the  iliac  crests.  There  was  great  anteversion  of  the  uterus, 
which  therefore  acted  at  great  disadvantage.  Continuing  to  con- 
tract violently,  it  tore  itself  away  from  the  vaginal  attachments. 

It  may  seem  surprising  that  the  uterus  should  thus  retain 
power  to  teai'  itself  apart  from  its  attachments.  It  might  be 
expected  to  be  paralysed  fi'om  the  cutting  off  of  its  connections 
with  the  nervous  centres.  What  these  cases  prove  is  that  the 
uterus  has  in  itself  an  inherent  contractile  force,  which  enables 
it  to  act  for  a  time  independently  of  the  nervous  centres.  In 
this  respect  it  resembles  tlie  heart,  which  will  beat  for  some  time 
after  removal  from  the  body. 

There  are  specimens  illustrative  of  circular  separation  in 
.St.  Bartholomew's  Museum.  '  Nos.  32-46. — Uterus  and  vagina. 
During  parturition  the  vagina  was  torn  through  half  its  circum- 
ference, close  to  the  part  connected  with  the  uterus.  Nos.  32-47. 
— Uterus,  the  neck  of  which  was  torn  through  two-thirds  of  its 
circumference  during  parturition.     The  child  was  hydrocephalic' 
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The  argument  that  the  uterus  ruptures  itself  is  enforced  by 
Eoberton,  who  draws  the  conclusion  that,  in  the  majority  of 
these  instances  of  rupture  caused  by  faultiness  in  the  pelvic 
brim,  the  accident  occurs  within  twelve  hours  after  labour  has 
commenced.  This  implies  unimpaired  vigour  of  the  contractile 
force. 

Complete  separation  of  the  uterus  is  not  necessarily  fatal. 
Ingleby  relates  a  case  which  occurred  to  Mr.  Cook,  of  Coventry. 
*  The  separation  took  place  the  second  day  after  delivery ;  and 
the  specimen,  which  embraces  the  uterus  in  a  state  of  inversion, 
together  with  its  ligaments,  has  been  deposited  in  the  Birming- 
ham Museum.'  Weisberg  relates  a  case  in  which  the  uterus 
was  removed  for  inversion  immediately  after  labour.  The  woman 
recovered.  In  connection  with  this  possibility  of  recovery,  we 
may  now  refer  to  the  numerous  cases  of  recovery  after  removal 
of  the  gravid  uterus  by  Porro's  operation. 

Avulsion. — The  uterus  may  be  torn  away  after  delivery  of 
the  child.  One  lip  of  the  os  uteri — generally  the  anterior  one 
— may  hang  down  in  a  flap,  large  and  loose,  even  protruding 
through  the  vulva.  This  has  been  mistaken  for  the  placenta 
or  clot,  supposed  to  be  adherent.  We  have  recently  seen  a  case 
of  this  protrusion,  in  which  pulling  upon  the  protruding  part 
was  narrowly  avoided.  Duparcque  relates  a  case  in  which  this 
error  occurred,  the  part  pulled  upon  being  actually  torn  away. 

Dr.  Walters  ('  Obstetr.  Trans.'  1883)  exhibited  a  uterus  that 
had  been  torn  away  by  a  midwife  in  the  attempt  to  remove  a 
retained  placenta.  The  uterus  was  well  contracted  and  empty, 
the  placenta  having  been  expelled  during  the  manipulations. 
A  piece  of  omentum  about  -  tw^elve  inches  long  had  been  pro- 
lapsed, and  was  also  removed.  The  woman  made  an  excellent 
recovery.  One  ovary  had  come  with  the  uterus ;  the  other 
remained.  In  an  extended  memoir  on  the  subject  (to  appear 
in  the  next  volume  of  the  '  Obstetrical  Transactions '), 
INIr.  Walters  has  endeavoured  to  collect  all  the  known  cases 
of  avulsion.     He  refers  to  fifteen  cases  of  recovery. 

Spiegelberg  relates  a  case  in  which  a  practitioner,  trying  to 
bring  on  labour  on  account  of  convulsions,  passed  his  fingers  up 
the  urethra,  lacerated  the  base  of  the  bladder  and  the  urethra. 
The  woman  died  undelivered  in  a  few  hours. 

Entire  separation  by  sphacelus  completed  after  labour. — 
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Cases  of  tliis  nature  must  be  distinguished  from  those  by  lacera- 
tion above  described.  Dr.  More  Madden  relates'  an  instruc- 
tive case.  A  primipara,  aged  33,  was  admitted  into  the  Dublin 
Lying-in  Hospital,  having  been  eight  hours  in  labour;  the  os 
was  about  the  size  of  a  shilling,  and  the  head  low  down  in  the 
pelvis,  pressing  on  the  cervix  uteri.  The  pains  in  the  second 
stage  were  weak.  A  stimulating  enema  and  ergot  having  been 
tried,  she  was  delivered  under  chloroform  by  forceps.  No  force 
was  required;  a  child  weighing  6  lbs.  was  born  alive  in  two 
minutes.  She  became  suddenly  collapsed,  and  died.  Autopsy 
revealed  advanced  peritonitis.  The  uterus  was  intensely  in- 
flamed in  the  cervical  portion,  which  was  actually  in  a  state  of 
sphacelus.  The  ulceration  had  extended  completely  through 
the  cervix,  so  as  to  have  entirely  separated  the  uterus  from  the 
vagina.  The  line  of  separation  was  as  sharj^  and  clear  as  if 
effected  by  the  knife.  The  vagina  was — particularly  near  the 
vulva — in  a  state  of  intense  inflammation,  and  had  slouched 
considerably  on  its  anterior  wall. 

In  many  cases  where  rupture  has  been  observed  in  the  body 
of  the  uterus,  it  probably  extended  fi-om  the  cervix.  Collins, 
Clarke,  and  Bandl  never  saw  rupture  at  the  fundus  ;  and  there 
is  reason  to  doubt  whether  some  cases  reported  as  such  were  not 
really  examples  of  the  giving  way  of  the  sac  of  a  mural  gesta- 
tion, or  of  the  horn  of  a  one-sided  uterus. 

Tyler  Smith  insisted  that  lacerations  may  be  caused  by  the 
irritation  of  manual  examination.  Several  cases  lend  coniirma- 
tion  to  this  view.  In  one  case  recorded  by  Kobert  Karnes 
('  St.  Thomas's  Hospital  Reports,'  1870),  'when  examined,  the 
uterus  was  felt  contracting;  the  os  uteri  was  not  reached,  but 
the  head  was  just  felt  through  the  anterior  segment.  "Whilst 
under  examination  the  i)ains  stopped  ;  the  woman  said  she  felt 
something  give  way.  She  walked  across  tlie  room  after  tliis, 
but  collapse  followed  in  five  minutes.'  We  may,  tlien,  admit 
that  ruj)ture  may  be  caused  through  tlio  oxci to-motor j  system. 
But  the  C(?n/7'?c stimulus  to  inordinate  uterine  iictiou  isfre(iuenl. 
In  a  very  large  number  of  cases  er(/of  had  been  given.  It  is  to 
be  remembered  that,  as  in  other  orders  of  cases,  so  it  is  in  this, 
the  action  of  ihc,  litems  is  excessive  and  snddenhj  evoked,  and 
probably  disorderly  in  diaraeter ;  in  this  respect  resembling 
"'  Jlrlf.  .Vr/L  Joiirn.  1874. 
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those  which  occur  before  labour,  in  the  circumstance  that  there 
is  no  adequate  safety-valve  process  of  cervical  dilatation  to  meet 
the  sudden  contraction  of  the  body  of  the  uterus  upon  its  in- 
compressible contents. 

Eupture  has  on  many  occasions  taken  place  or  been  extended 
during  stratning  at  stool.     We  have  witnessed  an  example. 

Lacerations  of  the  vaginal-portion  do  not  always  extend 
through  the  peritoneum.  At  the  lower  segment,  posteriorly, 
the  connection  of  the  peritoneum  is  looser.  Rent  beginning  at 
the  mucous  surface,  and  involving  the  Jibro-muscular  tissue, 
may  terminate  by  stretching  the  connective  tissue,  so  that  the 
peritoneum  is  dissected  off  from  the  utero-vaginal  surface. 
Another  condition  favouring  this  escape  of  the  peritoneum  is 
the  great  distensibility  of  this  membrane.  Blood  is  effused, 
as  we  have  seen  in  the  description  of  '  thrombus,'  in  this  tissue, 
forming  peri-metric  hematocele.  The  peritoneum  is,  in  fact, 
undermined  by  the  effused  blood.  It  cannot  be  rare,  since 
Collins  observes  that,  in  nine  out  of  his  thirty-four  cases,  the 
peritoneal  covering  did  not  give  way.  '  Yet,'  he  adds,  '  death 
ensued  equally  speedily,  showing  that  the  free  admission  of  air 
into  the  abdominal  cavity  is  not  attended  by  any  increase  of 
danger.' 

The  part  where  the  blood  is  effused  forms  a  bulging  on  the 
outer  surface  of  the  uterus,  and  the  peritoneum  may  crack. 
This  variety  is  sometimes  called  ^partial  rupture.^  ^Yhen 
moderate  in  extent,  the  injury  and  shock  are  commonly  much 
less  severe  than  in  complete  ruptures.  External  haemorrhage 
usually  attends.  The  collapse  and  ominous  change  of  coun- 
tenance, the  sensation  as  if  something  had  snapped,  characteristic 
of  complete  rupture,  may  be  wanting.  Hecker  has  drawn  atten- 
tion^ to  a  sign  depending  on  the  extra-peritoneal  thrombus. 
The  pulse,  he  says,  always  falls ;  even  at  the  beginning  of  the 
rupture  it  is  quick  and  small.  Then  a  hematocele  forms  in 
the  connective  tissue  between  the  neck  of  the  uterus  and  the 
bladder.  The  swelling  thus  formed  is  smooth,  elastic,  and 
qiiicldy-groiuing .  These  rents  differ  from  rents  in  the  body  of 
the  uterus  in  that  they  do  not  readily  close  ;  they  remain  gaping. 

Another  form  of  incomplete  rupture  is  that  in  which  tJie 
peritoneal  coat  is  alone  or  chiefly  torn.     Over  the  body  of  the 

'  Monatsschr.  fiir  Gchurtsh.  1868. 
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uterus  the  connection  of  the  serous  membrane  with  the  muscular 
wall  is  so  intimate  that  it  is  scarcely  possible  for  rent  of  the 
peritoneum  to  take  place  without  involving  the  muscular  wall 
to  a  slight  extent.  When  it  occurs,  some  blood  is  often  effused 
into  the  peritoneal  cavity.  Jacquemier  describes  splits  and  scars 
in  the  neighbourhood  of  the  fallopian  tubes  and  round  liga- 
ments, the  result  of  mechanical  distension.  These,  say  Dubois 
and  Pajot,  do  not  appear  to  give  rise  to  perceptible  symptoms. 
They  may  be  likened  to  the  lesions  of  the  skin  from  distension  of 
the  abdominal  walls.  But  in  the  more  severe  cases  of  peritoneal 
laceration  death  may  occui'  from  shock,  as  in  a  case  narrated  by 
Clarke  ('  Trans,  of  the  Soc.  for  Improvement  of  Med.  and  Surg. 
Knowledge '),  where  only  an  ounce  of  blood  was  found  in  the 
abdomen.  Collins  relates  a  similar  case.  It  is  probable  that  in 
such  cases  the  lesion  of  the  peritoneum  was  not  the  principal 
injury,  but  that  it  was  rather  an  indication  of  severe  sudden 
distension  of  the  muscular  coat. 

A  more  frequent  cause  of  death  seems  to  be  haemorrhage, 
as  in  cases  recorded  by  Ramsbotham  and  "White. 

There  is  a  good  specimen  of  peritoneal  rupture  in  St.  George's 
Museum. 

Lacerations  of  the  vagina  have  been  carefully  described  by 
McClintock  ('Dublin  Quarterly  Joum.  of  Med.'  1868)  and  by 
Scanzoni.  There  are  incomplete  lacerations.  Tearing  of  the 
mucous  membrane  alone  may  happen,  and  is  frequent.  The 
submucous  tissue  may  tear  and  give  rise  to  thrombus,  as  already 
described.  Circular  laceration  of  the  upper  zone  of  the  vagina 
has  been  described.  Spontaneous  lacerations  of  the  upper  part 
of  the  vagina  are  often  the  result  of  extension  of  laceration  of 
the  lower  segment  of  the  uterus.  The  peritoneum  behind,  or 
the  bladder  in  front,  may  be  involved. 

We  have  already  seen  that,  when  a  rent  has  begun  in  the 
upper  zone  of  the  vagina,  it  may  easily  extend  under  uterine 
contraction  or  manipulation.  And  we  must  also  bear  in  mind 
that  transverse  rupture  of  the  posterior  wall  of  the  vagina  has 
been  caused  by  the  sheer  force  of  the  expulsive  efforts  driving 
an  ovarian  tumour  upon  it,  or  the  retroverted  uterus  in  early 
pregnancy  (E.  Martin,  Dubois,  Schnakenberg,  Grenser),  and  the 
non-pregnant  uterus  (Fehling),  or  an  extra-uterine  gestation- 
cyst  (Thormann). 


CHA1-.  vr.  VAGINAL  LESIONS.  335 

Rupture  of  the  middle  part  of  the  vagina  is  rare.  It  can 
scarcely  take  place  through  its  own  contractions,  since  its  con- 
tractile power  is  greatly  diminished  by  distension  during  labour. 
It  commonly  occurs  when  the  head  is  in  the  pelvis  ;  and  is  there- 
fore probably  caused  by  the  action  of  the  uterus,  either  dragging 
the  canal  upwards  from  the  impacted  head  or  driving  the  head 
through  the  distended  walls,  as  we  have  seen  that  an  ovarian 
tumour  or  the  gravid  uterus  may  be  driven  through  by  the 
abdominal  expulsive  efforts.  A  dead,  flaccid  child  would  favour 
this  accident,  or  a  face-presentation,  or  an  occipito-posterior 
position,  in  all  of  which  there  is  a  tendency  to  delay  in  labour, 
and  to  rolling  back  of  the  head  in  extension,  thus  stretching  and 
bruising  inordinately  the  posterior  wall  of  the  vagina. 

Vaginal  lacerations  mostly  take  a  circular  form.  They 
remain  patulous.  And  if  the  posterior  wall  is  torn,  the  escape 
of  the  foetus  into  the  peritoneal  cavity  is  frequent.  Prolapse 
of  the  intestine  is  not  uncommon. 

Sloughing  of  the  vagina  may  follow  from  the  crushing  and 
necrosis  of  the  vagina  under  severe  protracted  labour  with  dis- 
proportion, whether  instruments  have  been  employed  or  not. 
Injury  of  this  kind  might  almost  always  be  averted,  did  the 
opportunity  offer  of  reducing  the  bulk  of  the  child  in  time. 
Sloughing  may  terminate  in  gradual  cicatricial  closure  of  the 
vagina.  It  is  actually  obliterated,  perhaps  a  minute  sinus 
alone  remaining  to  communicate  with  the  uterus.  In  such  a 
case  menstruation  may  be  carried  on,  and  conception  may  take 
place.  But  when  the  obliteration  is  complete,  if  menstrual 
acti^-ity  be  renewed,  there  will  be  retention  above  the  cicatricial 
septum,  and  symptoms  similar  to  those  of  retention  from  imper- 
forate hymen  arise.     We  have  relieved  such  cases  by  operation. 

Sometimes  the  sloughing  and  consequent  cicatrix  involve 
the  cervix  uteri  as  well  as  the  vagina. 

The  treatment  during  the  sloughing  stage  consists  in  copious 
disinfecting  irrigations,  and  in  counteracting  the  cicatricial  con- 
traction by  wearing  a  Sims's  dilator  or  other  form  of  vaginal-rest 
or  pessary. 

Laceration  of  the  inferior  third  of  the  vagina  always  takes 
place  in  the  posterior  wall,  and  merges  in  laceration  of  the 
perinseum.  It  is,  in  fact,  a  giving  way  of  the  pelvic  floor  or 
the  lower  or  posterior  valve  of  the  parturient  canal,  which,  in 
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the  expulsive  stage,  bears  the  chief  strain  of  labour.  This 
laceration  may  be  central  and  perforative  or  vulvo-vaginal. 
In  a  considerable  proportion  of  cases  we  believe  the  rent  begins 
in  the  centre  of  the  perinoeum,  then  extends  backwai'ds  and 
upwards  into  the  recto-vaginal  septum,  and  forwai'ds  through 
the  commissm^e.  In  almost  every  first  labour  more  or  less 
laceration  of  the  commissure  or  fourchette  takes  place.  This 
is  usually  insignificant ;  but  it  is  not  unusual  to  find  lacerations 
an  inch  in  length,  or  extending  back  to  the  edge  of  the  sphincter 
ani.  As  the  parts  recover  from  distension,  these  lacerations  are 
reduced,  and  granulation  often  substantially  repairs  the  injury. 
Occasionally,  in  spite  of  every  care,  the  rent  extends  through 
the  sphincter.  In  lingering  labour  the  expansibility  of  the 
parts  becomes  impaired.  Under  the  congestion  and  long  com- 
pression the  circulation  becomes  impeded,  and,  after  a  time, 
the  tissue,  half-necrosed,  becomes  brittle  as  wet  brown  paper, 
yielding  under  the  slightest  force.  Timely  used,  the  forceps 
may,  by  anticipating  this  change  of  structure,  and  by  giving  a 
proper  forward  direction  to  the  head,  save  the  periua3um.  But, 
on  the  other  hand,  whether  t^kilfully  used  or  not,  the  forceps 
may  cause  laceration. 

Rupture  of  the  perinceuvi,  whether  it  occur  under  spon- 
taneous or  instrumental  delivery,  is  not  evidence  of  want  of 
skill.  Under  instrumental  delivery,  which  presupposes  unusual 
difiicultv,  rent  is  a  fortiori  more  probable.  This  is  important 
to  remember,  because  threats  of  legal  proceedings  to  extort 
money  have  been  based  upon  accidents  of  this  kind. 

Sometimes  the  rupture  is  limited  to  the  central  perforation. 
Duparcque  measured  the  perina^im  as  distended  by  the  head. 
The  length  was  3*50  in.  to  4-10  in.,  the  breadth  6*00  in.,  being 
much  more  than  its  ordinary  dimensions.  It  is,  moreover,  exces- 
sively thinned.  If  the  head  be  large,  firm,  the  perinteum  at  all 
rigid,  and  especially  if  the  coccyx  retreat  much  backwards,  or  the 
pubic  arch  be  narrow  so  as  to  o[)pose  extension  of  the  head  round 
the  symphysis,  the  perin;u'um  becomes  enormously  distended 
centrally,  and  is  very  apt  to  be  perforated.  The  child  has  been 
driven  through  this  perinatal  opening,  the  commissure  being 
preserved  intact ;  but  more  frequently  the  rent  forwards  is 
completed.  The  structures  may  also  give  way  under  stormy, 
tetanic   contractions.     We  have  seen  a  fistulous  hole  in  the 
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periiiEeum  remain  after  perforation.  Lamb  relates  a  case 
('Amer.  Jomii.  of  ^Med.  Sc.'  1856).  The  wound  healed. 
Schmitt-:Muller  another  (' Kayer  Jirztl.  Intell-Blatt,'  1865). 
The  opening-  was  closed  by  sutures  ;  after  sup})uration  it  healed. 
Jarjavay^  quotes  from  Jobert  de  Lamballe  (1850)  the  history 
of  a  labour  complicated  with  ovarian  tumour.  The  head  was 
kept  back  by  the  tumour ;  during  labour  the  tumour  was 
driven  through  the  rectum  and  perinseum.  Luschka  also  reports 
('  Monatsschr.  f.  Geburtsh.'  1867)  a  case  of  an  ovarian  tumour 
which  was  driven  out  of  the  vagina. 

Rent  frequently  begins  at  the  vulvar  edge  from  extreme 
rigidity.  This  may  be  prevented  by  timely  incisions.  Lacera- 
tion may  taJce  place  at  the  anterior  edge  of  the  vulva.  Tyler 
Smith  affirms  this,  quoting  Eobert  Barnes's  statement  (1858). 
P.  Miiller  (' Scanzoni's  Beitrage,'  1870)  also  describes  this 
injury.     In  one  case  fatal  haemorrhage  ensued. 

B.  Hicks  points  out  that  the  passage  of  the  child's  head  in 
primipara?  will  occasionally  push  before  it  the  internal  membrane 
of  the  perinEeum,  so  as  to  tear  it,  leaving  a  raw  surface  difficult 
to  heal.  On  this  Emmet-  makes  a  similar  statement.  'The 
perinseum  is  frequently  torn  on  the  vaginal  surface,  without 
the  fissru-e  extending  to  the  skin ;  .  .  .  a  fold  of  vaginal  tissue 
is  pushed  forward  by  the  child's  head.  This  laceration  is  deep 
enough  to  divide  the  central  attachment  of  the  ischio-periuEeal 
ligaments  and  leave  the  vaginal  outlet  flaccid.'  The  projjhylactic 
treatment  turns  chiefly  upon  the  question  of  '  supporting  the 
perinaeum.'  For  the  discussion  of  this  we  refer  to  the  chapter 
on  *  The  Management  of  Labour.'  One  point  may  be  re- 
peated :  '  Support '  should  not  be  given  until  the  head  is 
undergoing  extension. 

The  analogy  between  rupture  of  the  perinseum  and  rupture 
of  the  cervix  uteri — that  is,  of  the  anterior  and  of  the  posterior 
valve  of  the  parturient  canal — is  striking.  We  may,  by  ob- 
serving and  studying  the  mechanism  of  rupture  of  the  perinseum 
— a  phenomenon  which  takes  place  under  the  eye  and  touch — 
arrive  at  instructive  conclusions  as  to  the  mechanism  of  rupture 
of  the  uterus.  The  perinseum  certainly  ruptures  without  beiug 
diseased.  The  presumption  is  that  the  healthy  uterus  may 
do  the  same. 

'  Traitc  d'Anatomie  Chir.  vol.  ii.     -  Prindjiles  and  Practice  of  Ghfncccohgy. 
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What  to  do  ivhen  laceration  of  the  ijerincBum  occurs. 
This  depends  upon  the  degree  of  the  laceration.  The  slighter 
rents  commonly  heal  sufficiently  if  left  alone.  But  there  is  a 
very  potent  reason  for  not  leaving  them  quite  alone.  The  raw 
siu-face  may  be  a  gate  for  the  entry  of  septic  matter  into  the 
svstem.  It  must,  therefore,  if  not  closed,  be  kept  sweet  and 
disinfected.  This  is  best  done  by  placing  a  pledget  of  lint 
soaked  in  a  solution  of  chloride  of  sodium  or  carbolic  acid  be- 
tween the  edges  of  the  wound,  taking  care  to  press  the  lint  well 
into  the  fork  of  the  wound.  And  when  the  perinseum  has  been 
injured,  it  is  desirable  to  cleanse  the  uterus  and  vagina  by  dis- 
infecting injections. 

When  the  rent  has  extended  partly  or  wholly  through  the 
sphincter,  healing  may  still  take  place  spontaneously.  But,  if 
the  patient's  condition  admit,  it  is  better  not  to  rely  upon  this 
prospect.  Immediate  reunion  by  suture  should  be  practised. 
The  recent  tear  seems  as  favourable  to  union  by  the  first  inten- 
tion as  a  fresh  raw  surface  made  by  the  knife.  And  under 
anaesthesia  the  operation  is  not  difficult.  If  the  operation  be 
not  done  within  twenty-fom-  hours,  it  will  generally  be  wise  to 
postpone  it  until  after  recovery  from  puerpery. 

Dr.  Jenks  makes  an  important  practical  distinction.  '  He 
found  these  wounds  heal  well  after  suture  when  the  rent  was 
quickly  made  through  sound  tissue  ;  but  union  failed  if  the  rent 
had  occurred  after  long  protracted  labour,  causing  brittleness  of 
the  tissues. 

During  pregnancy,  especially  in  the  early  months,  wounds 
of  the  vagina  and  uterus  are  frequently  the  result  of  attevipts 
to  procure  abortion.  Various  stilets  or  pointed  instruments 
have  been  used.  If  unskilfully  used,  as  is  often  the  case, 
puncture  or  laceration  of  the  vagina  or  cervix  uteri  often  occurs 
in  the  attempt  to  pass  the  os.  In  other  cases,  punctures  have 
been  found  penetrating  the  cervix  and  the  wall  of  the  uterus, 
opening  into  the  peritoneal  cavity.  In  these  cases,  effusion 
into  the  peritoneum  may  end  in  death.  In  minor  injury,  peri- 
metritis and  pelvic  [)eritonitis  of  an  acute  type  are  very  conmion, 
and  may  also  be  fatal.  The  symptoms  of  abortion  commonly, 
but  not  necessarily,  attend. 

Traumatic  injuHes  inflicted  from  without.     These  may 
result  from  violence  inflicted  through  the  abdominal  wall  or 
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through  the  vagina  or  rectum.     Injuries  inflicted  through  the 
abdominal  wall  are  of  endless  diversity. 

The  injuries  inflicted  through  the  vagina  or  rectum  are  of 
more  special  obstetric  interest.  These  may  arise  from  the  use 
of  the  hand  or  of  instruments.  Hovt^  force  exerted  by  the  hand 
may  cause  extension  of  laceration  already  begun  has  been  de- 
scribed. In  cases  Avhere  the  structures  are  still  intact,  the  hand, 
unskilfully  used,  may  begin  a  laceration.  This  is  more  especially 
likely  to  occur  in  attempts  to  turn  when  the  parturient  canal  is 
blocked  or  narrowed  by  an  impacted  foetus.  If  the  labour  with 
impacted  foetus  have  been  long  protracted,  the  soft  parts  become 
brittle  or  friable  from  obstruction  to  the  circulation,  and  then 
moderate  force,  even  skilfully  employed,  may  easily  result  in 
laceration.  The  hand  may  also  inflict  injury  in  attempts  to 
force  it  through  the  cervix  to  detach  a  prsevious  placenta,  or  to 
remove  a  placenta  after  the  birth  of  the  child. 

Injuries  inflicted  during  labour  may  or  may  not  be  a  conse- 
quence of  unskilful  obstetric  manoeuvres.  Not  seldom  it  is 
very  difficult  to  determine,  even  in  the  presence  of  the  most 
severe  and  extraordinary  injuries,  whether  accident — avoidable 
or  unavoidable — or  direct  violence  was  the  cause.  They  may 
have  begun  spontaneously,  and  have  been  extended  by  attempts, 
perfectly  legitimate,  and  perhaps  not  unskilful,  to  complete 
delivery  of  the  child  or  placenta,  or  to  return  prolapsed  intes- 
tine. It  requires  the  greatest  circumspection  not  to  commit 
oneself  to  an  opinion  which  subsequent  evidence  may  prove 
to  be  erroneous.  It  must  sometimes  be  impossible  to  discover 
in  the  wound  itself  unequivocal  proofs  as  to  the  mode  of  its 
formation . 

Chiara  says  that  in  three  years  he  verified  11  ruptures  of 
the  vagina,  uterus,  or  uterine  peritoneum ;  7  of  these  were 
produced  by  attempts  to  turn  when  the  shoulder  was  deeply 
wedged,  and  4  under  conditions  not  so  unfavourable,  and  in  the 
hands  of  operators  whose  skill  could  not  be  questioned. 

Subperitoneal  emphysema  is  sometimes  observed  in  con- 
nection with  rupture.  Kiwisch  and  McClintock  have  noted  it. 
It  occurs  chiefly  in  the  lower  segment,  in  front,  and  in  the  left 
iliac  region.  It  may  arise  from  air  entering  during  intra- vaginal 
manipulation,  or  from  decomposition  of  the  embryo.  Duncan 
explains  it  by  the  renewed  '  retentive  power  of  the  abdomen ' 

z  2 


340  INJURIES   OF  PAETUEIENT   CANAL.  chap.  vi. 

Avhen  contraction  of  the  uterus  and  bearing-down  force  of  the 
abdominal  muscles  intermit.  A  kind  of  suction-force  succeeds. 
Bayer '  describes  a  remarkable  case.  The  air  penetrated  along 
the  psoas  major  muscle  up  to  the  right  kidney  where  the  ex- 
travasation had  become  converted  into  foul  pus  and  gas.  He 
says  Hecker,  Dohrn,  and  Lohlein  have  related  cases. 

Wounds  of  the  joerinceicni. — Severe  injury  of  this  part,  if 
noticed  before  the  descent  of  the  head,  is  most  probably  the 
result  of  external  violence.  If  known  to  have  occurred  during 
the  delivery  of  the  child,  it  would  be  diflBcult  to  prove  that  it 
was  due  to  criminal  malapraxis,  however  strong  the  suspicion 
might  be  that  it  was  due  to  unskilful  treatment. 

Injuries  of  the  vagina  mostly  occur  at  the  upper  part. 
They  may  arise  from  the  unskilful  use  of  the  forceps  or  per- 
forator. The  blade  of  the  forceps  may  be  forced  through  the 
roof  of  the  vagina,  and  may  thus  penetrate  into  the  peritoneal 
cavity  and  partially  detach  the  uterus  from  the  vagina.  Wounds 
made  in  this  way  are  almost  always  transverse ;  but  so  are  most 
of  the  lacerations  of  this  region  which  occur  under  the  natural 
forces.  Possibly  the  edges  of  the  wound  may  show  marks  of 
bruising  by  the  forceps. 

The  roof  of  the  vagina  has  been  pierced  by  the  perforator. 
This  accident  is  not  so  utterly  inexcusable  as  may  be  supposed. 
A  very  projecting  sacral  promontory,  occupying  as  it  does  exactly 
the  place  where  the  head  ought  to  be,  and  presenting  physical 
characters  very  similar  to  the  touch,  may  easily  deceive  the 
inexperienced.  Strict  observance  of  the  rules  hereafter  given 
for  the  use  of  the  forceps  and  perforator  will  enable  the  operator 
to  avoid  these  calamities.  We  believe  the  accident  lias  happened 
from  the  use  of  bad  instruments.  Indeed,  it  must  require  an 
amount  of  skill  beyond  the  average  so  to  use  some  of  the  vile 
instruments  still  in  vogue  as  to  avoid  their  slipping  and  doing 
mischief  under  some  circumstances  of  difficulty. 

The  crotchet  may  sli[)  and  tear  the  uterine  wall,  especially 
near  the  cervix.  Jagged  pieces  of  cranial  lione  detached  by 
the  crotchet  may  inflict  similar  mischief.  The  obvious  way  of 
avoiding  these  accidents  is  to  discard  the  crotchet,  and  to  sub- 
stitute the  craniotomy-forceps  or  cephalotribe.  These  instru- 
ments are  far  more  effective,  as  well  as  safer. 

'  ArcMr.f.  Oyndk.,  xxi. 
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Laceration  of  the  uterus  or  vagina  may  take  place  in  the 
attem})t  to  detach  au  adherent  ijlacenta.  This  is  the  more  likely 
to  happen  when  the  uterine  tissue  is  diseased.  The  operation 
should  be  done  with  great  gentleness.  It  is  better  to  leave 
portions  adherent  than  to  persist  too  strenuously  in  tearing 
them  off.  jNlr.  Dunn  relates  '  a  case  in  which  rupture  occurred 
with  an  adherent  placenta.  There  is  a  preparation  in  Uni- 
versity College  Museum  showing  the  same  combination.  This 
subject  is  considered  under  'Haemorrhage'  and  'Diseases  of 
the  Placenta'  {see  Vol.  I.  p.  585). 

The  first  danger  in  turning  is  encountered  in  the  endeavour 
to  get  the  hand  past  the  presenting  part  of  the  child.  If  this 
be  roughly  done,  the  uterus  may  be  partially  torn  from  the 
vagina.  If  this  danger  be  overcome,  the  uterus  may  be  per- 
forated in  its  body  by  the  projection  of  the  knuckles  or  by 
violent  thrusting  forwards  of  the  fingers.  These  dangers  are 
avoided  by  decapitation  or  other  modes  of  bisecting  the  child. 
Upon  this  subject  Denman  says:  'If  the  uterus  be  strongly 
contracted,  it  may  be  ruptured  by  attempts  to  pass  the  hand ; 
but  in  this  case  a  rupture  could  only  happen  when  the  force 
with  which  the  hand  was  introduced  was  combined  with  the 
proper  action  of  the  uterus  ;  for  the  strongest  person  has  not 
the  power  to  force  his  hand  through  a  healthy  and  unacting 
uterus.'  We  are  not  prepared  to  assent  to  this  ;  and  we  must 
bear  in  mind  that  the  uterine  tissue  in  the  cases  postulated  is 
likely  to  be  softened.  But  we  must  admit  that  it  is  very 
possible  to  tear  through  the  vagina,  and  also  to  rend  the  os 
uteri,  whence  the  lesion  may  easily  extend  into  the  body  of  the 
uterus. 

Symptoms,  Course,  and  Diagnosis. 

The  symptoms  and  course  will  vary  with  the  cause,  extent, 
and  seat  of  injury.  The  common  signs  are  those  of  '  abdominal 
shock,'  indicating  severe  intra-abdominal  injmy. 

Rupture  of  the  uterus  during  early  pregnancy  can  hardly 
be  distinguished  from  rupture  of  a  tubal  gestation-cyst.  The 
subjective  symptoms  will  be  almost  identical.  We  may  arrive 
at  a  diagnosis  by  exploring  the  uterus  with  the  sound,  especially 

'   Obstetrical  Trans.  1868. 


342  INJURIES   OF   UTERUS.  crap.  yi. 

after  dilating  the  cervix  with  laminaria-tents.  We  may  thus 
find  the  uterus  intact,  and  if  its  size  be  not  much  increased,  we 
have  additional  evidence  that  the  pregnancy  was  not  uterine. 
There  may  be  external  haemorrhage  in  both  cases,  but  this  will 
probably  be  more  abundant  in  uterine  rupture. 

The  symptoms  of  sjjontaneoiLS  rupture  or  laceration  early 
in  labour,  as  commonly  described,  and  as  they  occur  in  many 
instances,  are  :  Sudden  acute  pain,  with  a  sense  of  rending  in 
the  belly,  sometimes  attended  with  an  audible  snap,  it  is  said ; 
quick  collapse,  marked  by  pallor,  fainting,  extinction  of  pulse  ; 
vomiting ;  some  haemorrhage  externally,  and  the  signs  of 
anaemia  from  greater  loss  internally ;  cessation  of  uterine  con- 
traction. If  the  child  be  thrust  wholly  or  partly  out  of  the 
womb,  the  abdomen  flattens  somewhat ;  there  is  retreat  of  the 
presenting  part  of  the  child  from  the  os  uteri ;  occasionally  pro- 
lapse of  intestine  in  the  vagina  or  beyond  the  vulva  ;  great  pain, 
especially  on  palpation  over  the  abdomen,  where  irregular  hard 
projections  are  felt  which  may  be  identified  as  parts  of  the  foetus. 
If  the  effusion  of  blood  be  great,  there  is  increased  and  distressing 
tension  of  the  abdominal  walls.  Cramp-like  or  spasmodic  pains 
follow.  The  flushed  face  becomes  suddenly  deadly  pale  ;  the 
eyes  lose  their  brilliancy ;  the  whole  surface  is  covered  with  a 
clammy  sweat ;  trembling  of  the  limbs  or  repeated  faintings 
announce  a  profuse  internal  haemorrhage.  Presently,  when  re- 
action comes,  the  patient  complains  of  feeling  a  warm  fluid 
pouring  out  in  the  neighbourhood  of  the  groins  and  loins.  She 
sometimes  feels  the  movements  of  the  child  when  it  has 
escaped  into  the  abdomen.     But  usually  the  child  dies  quickly. 

It  has,  however,  often  been  observed  that  the  symptoms  are 
not  so  strongly  marked.  Sometimes  very  little  is  complained 
of  at  the  time  when  it  was  presumed  that  the  injury  took  place. 
The  collapse  creeps  on  gradually.  The  woman  may  be  even 
capable  of  walking  about  for  some  time.  Denman  reports  such 
a  case.     We  have  noted  one. 

But,  sooner  or  later,  almost  always  within  two  or  three 
hours,  collapse  becomes  pronounced  and  pain  is  severe.  The 
gradual  development  of  the  syni])toms  is  explained  in  some 
cases  by  the  gradual  progress  of  tlie  injury.  The  rent  does  not 
at  one  strnkc  attain  its  maximum.  There  is  first  a  moderate 
rent,  possibly  not  tlirough  the  peritontuin,  and  without  much 
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effusion  of  blood.  The  rent  extends,  and  blood  and,  perhaps, 
the  foetus  are  extruded.  We  must  not,  then,  expect  uniformity 
in  the  symptoms. 

In  many  cases  no  decisive  symptoms  precede.  It  is  prudent 
to  look  upon  the  signs  of  obstructed  labour — that  is,  of  dystocia 
— as  the  proper  premonitory  signs  of  rupture.  Obstruction 
allowed  to  persist  may  lead  either  to  rupture  or  to  exhaustion. 
The  following  condensed  report  is  full  of  instruction  : — In  a 
case  of  occlusion  of  the  cervix  uteri  the  pulse  rose  to  140  ; 
crampy,  painful  contractions  of  the  uterus  set  in ;  rupture 
seemed  imminent.  Incision  of  the  cervix,  allowing  expulsion 
of  the  foetus,  bi'ought  almost  instant  relief. 

The  symptoms  of  boring-through  under  pressure  and 
friction  can  hardly  be  distinguished  from  the  extreme  collapse 
and  irritative  fever  which  attend  upon  long  -  protracted 
labour.  The  perforation  of  the  uterine  tissue  is  only  the 
climax,  the  last  stage  of  long-preceding  injm-y.  The  symptoms 
are  gradually  intensified.  The  patient  dies  of  prolonged  shock, 
exhaustion,  and  deteriorated  blood. 

Haemorrhage  varies  greatly  in  different  cases.  In  some 
fatal  cases  scarcely  any  blood  has  been  lost.  This  may  be 
partly  explained  by  the  rupture  having  traversed  parts  distant 
from  the  cervix  and  sides  of  the  uterus  and  the  placental  site  ; 
from  the  placenta  itself  not  having  been  detached ;  and  from 
the  uterus  having  quickly  contracted.  There  is  usually  little 
or  no  haemorrhage  in  the  cases  of  gradual  perforation  or  sepa- 
ration resulting  from  long  compression. 

The  diagnosis  of  laceration  tuhen  the  foetus  has  been  extruded 
into  the  abdominal  cavity  is  generally  distinct.  Parts  of  the 
child  are  felt  by  external  palpation.  The  contour  of  the 
abdomen  is  distorted ;  it  presents  irregular  prominences.  The 
uterus  may  be  felt  contracted  and  shrunk  down  towards  the 
symphysis  pubis.  But  the  most  certain  sign  is  obtained  by 
passing  the  hand  into  the  uterus,  where  possibly  intestine  may 
be  felt  coming  down  into  its  cavity,  or  even  into  the  vagina, 
and  the  hole  may  be  felt.  In  a  case  where  the  rent  was 
anterior,  the  finger  was  felt  protruded  through  the  rent  by 
the  hand  on  the  abdomen. 

Where  the  foetus  is  still  retained  in  utero  the  diagnosis  is 
less  obvious.     But  here  also  there  is  generally  some  recession 
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of  the  presenting  part.  The  symptoms  also  vary  according  tO' 
the  seat  and  degree  of  the  injury.  Laceration  of  the  cervix^ 
not  extending  to  the  uterus  or  vagina,  may  give  rise  to  nO' 
marked  symptoms.  It  may  be  a  cause  of  secondary  hjemorrhage. 
The  symxjtoins  of  laceration  of  the  vagina  are  usually  less- 
severe  than  where  the  uterus  suffers.  Premonitory  signs  are 
rare.  The  shock  is  moderate ;  vomiting  is  not  constant ;  escape 
of  the  foetus  and  placenta  into  the  peritoneal  cavity  is  more 
frequent  (McClintock)  than  in  uterine  rupture.  Prolapse  of 
the  intestine  is  not  uncommon.  But  simple  laceration,  without 
expulsion  of  the  child  into  the  abdomen  or  prolapse  of  the  in- 
testine, may  be  fatal  from  shock,  as  in  a  case  communicated 
to  us  by  John  Eay  (1875). 

The  ^prognosis  is  in  a  high  degree  unfavourable.  The  suc- 
cessive risks  which  the  subject  of  rupture  of  the  uterus 
has  to  run  are: — 1.  Shock.      This  may   kill  in  a  few  hours^ 

2.  Hcemorrhage.  This  acts  more  slowly.  But  shock  and  hemor- 
rhage are  often  combined  and  act  quickly ;  and  secondary 
hsemon'hage  may  extinguish  life,  tottering  imder  the  first  blow. 

3.  Metritis,  gangrene,  25«.r«me^7"zh's,  loeritonitis,  diffuse  snp- 
jiuration,  leading  to,  4.  Thrombosis  and  embolism.  Psoas 
abscess  was  the  cause  of  death  in  one  or  more  of  Collins's  eases» 
5.  Blood-infection,  which  may  prove  fatal  at  variable  intervals, 
extending  to  days  or  even  weeks.  6.  In  the  perforative  in- 
juries there  may  be  sloughing  or  gangrene,  especially  where  the 
bladder  is  also  involved.  Eokitansky  states  that  the  uterine 
artery  has  been  opened  by  sloughs  in  the  cervix,  giving  rise  to 
fatal  haemorrhage.  7.  The  agglutination  from  inflammation 
may  obstruct  the  intestine  and  cause  fatal  ileus.  8.  "SMien 
Intestine  has  come  through  the  wound,  it  may  become  strangled.. 
It  is  to  be  noted  that,  in  several  fatal  cases,  masses  of  blood 
decomposing  were  found  in  the  abdominal  cavity. 

Cases  apparently  the  most  formidaljle  do  not  exclude  hope. 
Numerous  instances  are  recorded  of  recovery  even  after  the 
child  extruded  into  the  abdomen  has  been  extracted  by  turning 
through  the  uterus.  Some  cases  have  been  reported  in  which 
recovery  followed  although  the  child  was  h>ft  in  the  abdomen. 
It  may  be  doubted  whether  some  of  these  eases  were  not  cases 
of  extra-uterine  gestation.  On  the  other  hand,  it  is  possible 
that  the  child,  encapsulated  by  inflammatory  deposits,  has  been 
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after  a  time  discharged  on  disintegration.  Recovery  where  the 
child  is  not  cast  into  the  abdominal  cavity  is  more  frequent. 
A  moderate  quantity  of  blood  in  tlie  peritoneum  may  form  a 
hsematocele,  and  the  uterine  wound  may  heal.  Perimetritis  in 
such  a  case  becomes  a  conservative  process  ;  and  the  uterus 
may  contract  adhesions  with  the  abdominal  wall.  The  uterus, 
contracting,  retreats  into  the  pelvis  ;  the  wound  either  closes  by 
a  scar  or  may  remain  unclosed  in  part,  the  opening  being  shut 
off  from  the  peritoneal  cavity  by  adhesion  to  the  abdominal 
wall. 

Mortality,  as  deduced  from  statistical  tables,  must  neces- 
sarily be  untrustworthy.  Cases  that  have  been  subjected  to 
treatment,  good  and  bad,  or  to  none  at  all,  are  cast  up  together. 
There  is,  however,  as  we  have  seen,  ample  evidence  to  prove 
that  recovery  has  happened  even  from  the  severest  injuries  and 
complications.  This  is  the  all-important  point,  since  upon  it 
we  base  the  hope  of  successful  treatment.  There  cannot  be  a 
reasonable  doubt  that  more  lives  might  have  been  saved  had 
the  cases  been  treated  according  to  the  light  of  actual  know- 
ledge, and  especially  by  laparatomy,  the  removal  of  the  child, 
and  then  of  the  uterus  by  Porro's  operation.  The  prognosis 
in  the  future  is  assuredly  better  than  it  has  been  in  the  past. 

The  prognosis  in  laceration  of  the  vagina  varies  with  the 
seat  and  extent  of  the  injury.  Large  lacerations  in  the  upper 
zone  are  most  dangerous,  often  fatal.  But  in  rents  in  the 
middle  zone  and  in  the  pelvic  floor,  especially  the  latter,  there 
is  a  fair  prospect  of  recovery.  If  the  rent  involve  the  bladder, 
the  prognosis  is  more  serious. 

Rents  confined  to  the  vaginal-portion  of  the  cervix,  or  at 
least  not  extending  to  the  os  internum,  are  not  often  fatal, 
unless  it  be  by  immediate  or  secondary  haemorrhage,  or  by 
favouring  septicaemia.  When  the  rent  runs  up  to  the  vaginal 
roof  so  as  to  trench  upon  the  broad  ligament,  pelvic  cellulitis  is, 
as  Emmet  has  well  shown,  a  very  probable  consequence. 

The  treatment. — The  prophylactic  treatment  resolves  itself 
mainly  into  the  management  of  dystocia.  Bearing  in  mind  the 
cardinal  fact  that  in  the  A'ast  majority  of  cases  rupture  begins  at 
the  cervix,  whenever  we  find  the  cervix  unduly  tense,  not 
dilating  before  extreme  pressure,  when  thinned  to  the  utmost 
and  long  compressed,  we  have  a  strong  indication   either  to 
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diminish  this  pressure  by  lessening  the  head,  or  to  supplement 
defective  dilatation  by  incisions  in  the  cervical  ring. 

The  remedial  'measures  will  be  governed  by  the  nature  of 
the  case.  To  take  the  first  case  : — The  child,  or  at  least  the 
'presenting  part,  remains  in  the  uterus  or  vagina.  As  a 
general  principle,  the  indication  is  to  deliver.  This  admitted, 
the  question  remains  as  to  the  best  mode  of  delivery.  To  rally 
the  patient  from  shock,  it  is  wise  to  administer  a  drachm  of 
ether  by  subcutaneous  injection,  to  empty  the  bladder;  and 
generally  anaesthesia  should  be  induced  by  ether  inhalation.  ]f 
the  head  present,  if  the  cervix  be  expanded,  and  there  be  no 
marked  obstruction  from  pelvic  deformity  or  other  dispropor- 
tion, the  delivery  may  be  accomplished  'per  vias  natitrales,  by 
forceps.  An  assistant  should  grasp  the  uterus  between  both 
hands  during  the  extraction.  When  the  child  is  delivered, 
even  greater  care  is  required  in  the  removal  of  the  placenta. 
The  cord  must  be  tracked  up  to  the  placenta,  and  the  greatest 
possible  circumspection  will  be  necessary  in  order  not  to  mis- 
take this  body  for  anything  else,  and  to  avoid  dragging  down 
intestine  along  with  it.  Although  the  j)resenting  part  of  the 
child  may  not  have  escaped  into  the  abdomen,  the  placenta  may 
have  done  so.  The  cord  then  may  guide  the  operator's  fingers 
into  the  abdominal  cavity,  where  the  placenta  may  be  surrounded 
by  floating  intestines.  The  wound  has  probably  retracted,  and 
the  return  of  the  placenta  through  the  diminished  aperture  may 
be  impossible  without  the  exercise  of  dangerous  force.  The 
cord  may  break  off,  and  the  placenta  be  left  loose  amongst  the 
intestines.  Shall  we  search  for  it  there,  by  thrusting  the  hand 
through  the  rent  in  the  uterus  ?  No !  There  is  a  better  way, 
which  will  be  presently  described. 

Take  the  next  case  : — Obstruction  from  dis^proportion  or 
riudposUion.  It  is  better  to  perforate  the  head  and  to  deliver 
by  craniotomy.  If  the  child  present  transversely,  decapitation 
or  bisection  of  the  trunk  is  far  preferable  to  turning,  which  is 
almost  sure  to  involve  extension  of  the  injiu'y.  Indeed,  looking 
to  the  slender  chance  there  is  of  delivering  a  live  child,  it  will 
generally  be  better  to  deliver  hy  craniotomy,  even  when  tliere  is 
no  disjjroportion.  The  child  cjuickly  dies  after  the  shock  of  the 
rupture. 

The  third  case  : — The  child,  with  or  luithout  the  placenta, 
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has  been  cast  into  the  abdominal  cavity.  Sometimes  the  ovum 
entire  has  been  cast  into  the  abdominal  cavity.  If  the  rent 
be  in  the  vagina,  it  may  not  be  difficult  to  remove  the 
child  by  the  hand  passed  through  the  rent ;  and  success  has 
several  times  followed  the  removal  when  the  rent  was  in  the 
uterine  wall.  Ingleby  relates  a  successful  case.  Danyau,  Bell 
of  Bradford,  Duparcque,  also  relate  successful  cases.  On  the 
other  hand,  the  failures  to  remove  the  child  and  placenta  by 
this  method  are  numerous.  Success  can  at  best  be  looked  upon 
as  a  rare  and  fortunate  accident.  Even  when  child  and  placenta 
are  removed  the  operation  is  imperfect.  Clots  of  blood  remain, 
and  more  blood  is  apt  to  be  poured  out  from  the  wound.  The 
operation  itself  is  full  of  danger.  The  injury  may  be  increased ; 
the  shock  is  intensified.  Many  women  have  died  under  the 
attempt. 

Actual  knowledge  leads  us  to  consider  two  other  operations 
as  offering  a  better  prospect  for  the  mother,  and  as  giving  a 
chance  for  the  child.  These  two  operations  are  — ( 1 )  laparatomy 
simple,  and  (2)  laparatomy  supplemented  hy  the  removal  of 
the  uterus — in  other  words,  Porro's  operation. 

1.  Laparatomy  simple. — This  operation  consists  in  making 
an  abdominal  incision  from  about  two  inches  above  the  um- 
bilicus down  to  within  three  inches  of  the  symphysis  pubis, 
and  extending  it  if  necessary.  When  the  abdomen  is  laid  open, 
the  child  and  placenta  are  removed  and  clots  cleared  away.  The 
peritoneal  cavity  is  sponged  out  with  carbolised  water  ;  the 
uterine  cavity  is  cleaned  out  in  like  manner ;  and  if  the  uterus 
be  well  contracted,  it  may  be  left  to  heal  by  itself.  If  flaccid, 
and  the  wound  gape,  it  may  be  closed  by  catgut  or  silk  sutures. 
We  have,  in  fact,  completed  a  Caesarian  section  of  which  Nature 
has  done  half. 

The  advantages  of  this  operation  over  extracting  by  the 
vagina  are  manifest.  There  is  little  danger  of  further  lace- 
rating or  injuring  the  uterus  or  vagina  ;  the  offending  foetus, 
placenta,  and  blood  are  easily  and  completely  removed  from  the 
abdominal  cavity ;  the  uterine  cavity  can  be  cleaned  out ; 
haemorrhage  from  the  placental  site  can  be  staunched  by  styptic 
swabbing ;  haemorrhage  from  the  torn  edges  of  the  uterine  wound 
■can  be  stopped  by  uniting  the  wound  by  sutures.  A  fair 
•success  has  attended  this  operation.     In  two  cases  in  which  we 


348  RUPTURE   OF   UTERUS.  chap.  vi. 

performed  it  very  sensible  immediate  relief  appeared  to  be 
gained  ;  the  shock  seemed  diminished ;  the  pulse  recovered 
tone  ;  and  we  were  satisfied  that  life  was  prolonged.  In  both 
cases  the  operation  was  delayed  some  hours.  When  death 
follows,  it  may  be  difficult  to  assign  to  the  original  injury  and 
to  the  operation  their  respective  shares  in  the  result.  But, 
looking  to  the  history  of  ovariotomy,  to  the  exploratory  in- 
cisions made  without  completing  ovariotomy,  we  are  justified 
in  regarding  the  operation  itself  as  of  comparatively  small 
moment.  It  is  the  original  injury  that  kills.  If  we  fail  to  save 
the  woman  from  her  extreme  peril,  we  must  find  comfort  in  the 
reflection  that  we  have  done  the  best  that  art  and  humanity 
suggest. 

Porro's  operation. — The  other  alternative,  that  of  proceed- 
ing after  laparatomy  to  remove  the  uterus,  includes  all  the 
advantages  of  simple  laparatomy  with  additional  secmity 
against  haemorrhage,  and  the  special  advantage  of  removing  the 
injured  organ,  which,  if  left,  might  he  a  source  of  danger,  im- 
mediate and  rempte.  It  is  surely  desirable  that  a  woman  who 
has  once  survived  rupture  of  the  uterus  should  be  secured 
against  the  possibility  of  having  again  to  run  so  great  a  hazard. 

The  operation  will  be  found  described  under  the  '  Cresarian 
Section.' 

Dr.  Godson  collects  six  cases  in  which  Porro's  operation  was 
performed  after  rupture  of  the  uterus.  The  mothers  all  died. 
But  this  result  cannot  rightly  be  attributed  to  the  operation. 
In  all  cases  the  child  was  dead  before  the  operation. 

The  complication  with  prolapse  of  intestine — history,  dia- 
gnosis, and  management.  Intestine  may  be  protruded  by  the 
natural  expelling  forces,  or  it  may  be  dragged  out  accidentally, 
or  through  recklessness,  or  by  getting  entangled  in  the  limbs  of 
the  child.  We  may  next  inquire  how  much  and  what  portions 
of  the  intestine  can  be  protruded  spontaneously?  The 
histories  of  cases  given  are  wanting  in  precision  upon  these 
points,  but  certainly  more  than  six  feet  may  be  thus  driven 
out,  and  we  are  not  justified  in  denying  that  very  much  more 
maybe  driven  out.  The  force  rp(|uirpd  to  drive  out  intestine  is 
really  very  small.  The  intestines  arc  retained  in  situ  by  being 
packed  in  a  closed  bag.  The  mesentery  is  not  wanted  to  sus- 
pend them  ;  it  is  a  delicate  membrane,  the  chief  use  of  wliich 
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is  to  carry  blood-vessels,  lymphatics,  and  nerves.  When  the  bug- 
is  opened  the  intestines  easily  escape.  This  is  constantly  seen 
in  ovariotomy.  Any  one  who  has  witnessed  a  post-mortem  ex- 
amination must  have  been  struck  with  the  facility  with  which 
the  body  is  disembowelled,  Kobert  Barnes  instituted  experi- 
ments to  demonstrate  the  force  required  to  drag  out  intestine. 
The  mesentery  being  detached  at  one  point  of  the  small  in- 
testine, a  two-pound  weight  was  attached  to  the  coil ;  it 
quickly  ran  down  to  the  ground  carrying  intestine  with  it,  the 
mesentery  offering  but  slight  resistance.  Braxton  Hicks  and 
Groodhart  subsequently  made  similar  experiments  at  Guy's 
Hospital,  and  obtained  similar  results.  Now,  the  expulsive  force 
of  the  abdominal  muscles  must  exceed  two  pounds.  It  is  in- 
contestable that  it  must  equal  the  weight  of  the  child,  for  the 
abdominal  muscles  alone  may  expel  the  child  and  the  uterus 
along  with  it.  An  approximate  idea  of  the  power  of  the 
abdominal  muscles,  even  in  a  delicate  woman,  may  be  obtained 
when  we  attempt  to  grasp  the  uterus  through  them  to  express 
the  placenta.  Not  seldom,  contraction  so  powerful  is  excited 
that  the  hands  of  a  strong  man,  using  his  utmost  strength,  and 
putting  his  weight  into  the  effort,  are  thrown  up  from  the 
uterus.  In  a  case  of  laparatomy,  a  solid  tumour  weighing 
281bs.  was  thrown  out  of  the  abdomen  by  the  mere  force  of 
the  diaphragm  under  vomiting.  Without  insisting  upon  the 
experiments  and  calculations  of  Dr.  Haughton,  already  referred 
to,  we  are  satisfied  that  the  expulsive  force  is  not  overstated  at 
fifty  pounds. 

A  case  related  by  Fehling  ('Arch.  f.  Grynak.,'  1874)  is  a 
distinct  illustration  of  the  simple  action  of  the  expiratory 
muscles  in  expelling  intestine.  The  subject,  a  pluripara,  aged 
63,  had  suffered  from  a  reducible  prolapsus  vaginse  for  thirty 
years.  Carrying  a  bucket  of  water  up  steep  steps  the  womb 
came  down.  She  tried  to  replace  it,  using  some  force.  She 
felt  something  give  way,  and  intestine  protruded,  forming  a 
mass  as  large  as  a  man's  head.  The  intestine  was  traced  back 
into  the  abdominal  cavity  through  a  large  rent  in  the  posterior 
vaginal  wall.  The  woman  died  in  eleven  hours  from  shock. 
Dr.  Fehling  informed  us  that  the  amount  of  intestine  protruded 
was  probably  over  twelve  feet. 

It  is  commonly  said,  and  it  is  indeed  sometimes  true,  that 
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rupture  is  quickly  followed  by  paralysis  of  the  uterus.  But  we 
must  be  careful  to  qualify  this  statement.  The  uterus  fre- 
quently contracts  forcibly  after  the  analogous  injury  inflicted 
by  Caesarian  section ;  and,  as  a  matter  of  observation,  it  also 
contracts  after  spontaneous  rupture.  If  it  did  not  contract,  how 
are  we  to  account  for  the  cases  of  recovery  ?  It  is  because  the 
uterus  contracts  that  prolapse  of  the  intestines  is  not  more  fre- 
quent. The  uterus,  like  the  heart,  has  an  inherent  contractile 
power.  It  has  been  known  to  contract  after  being  almost 
entirely  separated  from  its  attachments,  and  even  after  death. 
Bandl  says  he  almost  always  found  the  uterus  contracted. 

The  recession  of  the  presenting  part  and  the  apparent  arrest 
of  labour  observed  on  rupture  taking  place  are  not  absolute 
e\adence  of  uterine  paralysis.  They  rather  prove  that  the 
uterus  no  longer  acts  in  driving  the  child  forward  in  the 
natural  course. 

What  may  happen  if  protruding  intestine  is  not  retuimed'^ 
1st.  It  may  be  gradually  reduced  by  spontaneous  processes. 
This  we  have  seen  ourselves.  Cases  are  not  rare.  2nd.  It 
may  get  strangled  in  the  uterine  wound,  inflammation  and 
gangTene  supervening.  Deneux  quotes  a  case.  Recovery  has 
been  known.  In  McKeever's  case,  four  feet  of  intestine 
sloughed  away,  and  recover}'  ensued.  An  artiflcial  anus  may 
form,  as  in  a  case  seen  by  Roux  {see  Buparcqiie). 

The  diagnosis. — It  is  a  matter  of  great  clinical  interest  to 
know  the  possible  sources  of  error  in  diagnosis  and  consequent 
error  in  practice  in  cases  of  this  kind. 

1.  The  placenta. — A  child  may  have  been  delivered  and  a 
placenta  has  followed.  Another  placenta  may  be  felt  in  the 
vagina  or  uterus.  This  would  naturally  lead  to  the  conclusion 
that  there  was  another  child  ;  and  as  none  might  be  found  in 
the  uterus,  it  would  suggest  the  inference  that  there  was 
rupture  and  escape  of  a  child  into  the  abdominal  cavity.  We 
have  been  called  to  such  a  case.  The  second  placenta  was 
a  placenta  succenturiata.  There  was  no  rupture  and  no 
second  child. 

2.  A  rupture  may  have  taken  place.  The  child  may  have 
been  delivered  naturally  or  artificially,  and  the  cord  tied.  In 
searching  for  the  placenta,  tracking  the  cord,  the  hand  ma}'  be 
guided  through  the  rent  into  the  abdominal  cavity,  where  the 
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placenta  may  have  been  east  by  the  uterus.     This  we  have 
known. 

3.  A  more  or  le?s  solid  blood-mass  may  present  or  be  felt 
in  utef)'0  after  the  birth  of  the  child.  Such  a  mass  may  easily 
be  mibtaken  for  placenta,  although  no  cord  be  attached  to  it. 
Such  a  mass,  surrounded  by  membranes  or  layers  of  fibrin, 
may  even  to  the  eye  resemble  the  placenta.  And  such  a  mass 
may  come  from  the  abdominal  cavity,  as  in  a  case  published 
by  Eobert  Barnes  in  '  St.  Thomas's  Hospital  Eeports.' 

4.  Substances  other  than  a  child  or  placenta  may  be  pro- 
truded from  the  uterus.  A  fibroid  tuviour  or  loolypus  may 
be  thrust  out  after  the  child  has  been  born.  It  may  be  taken 
for  the  placenta  or  a  firm  clot.  It  is  a  most  puzzling  complica- 
tion, not  unlikely  to  be  attended  by  rupture. 

5.  An  abnormcdity  of  the  fcetus,  which  might  be  seriously 
embarrassing,  is  figured  in  the  '  Obstetric  Operations,"  3rd  ed. 
The  preparation  is  in  St.  Thomas's  Museum.  It  shows  a  sacro- 
coccygeal tumour  that  might  easily  be  mistaken  for  a  placenta. 

6.  An  ovarian  tumour  may  be  driven  through  a  rupture 
of  Douglas's  sac,  as  in  Dr.  Dunn's  case  ('  Virginia  Medical 
JNIonthly '),  and  in  one  by  Mr.  Berry. 

7.  Omentuin  may  be  mistaken  for  placenta  or  the  mem- 
branes. Braxton  Hicks  relates  such  a  case  ('Lancet,'  1875). 
He  was  called  to  what  was  represented  as  '  a  curious  modifica- 
tion of  the  placenta.'  It  turned  out  to  be  omentum  protrudiug 
through  a  rent. 

8.  Intestine  may  come  down  into  the  vagina  or  outside. 
But  this  is  not  necessarily  proof  of  rupture.  The  intestine  may 
belong  to  a  child  in  utero,  malformed,  having  no  abdominal 
wall,  as  in  a  case  reported  by  Dr.  Sheehy  ('Brit.  Med.  Journ.' 
1875);  in  one  by  Dr.  Meadows  ('  Obst.  Trans.'  vol.  vii.),  and  as 
in  a  specimen  in  St.  George's  Hospital  Museum.  Or  the  foetal 
abdomen  having  burst  from  decomposition  or  from  over-disten- 
sion from  ascites,  the  intestines  may  have  fallen  through.  Foetal 
intestines  are  smaller  than  those  of  the  mother ;  but  the 
difference  may  well  escape  detection  by  one  who  in  all  proba- 
bility has  never  felt  either  the  one  or  the  other  before. 

9.  Maternal  intestine,  then,  may  be  mistaken  for  foetal  in- 
testine. And  for  what  else  ?  It  has  been  mistaken  for 
umbilical  cord.     This,  it  is  said,  ought  not  to  occur.     It  is 
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easy  to  be  wise  after  the  event.  We  are  all  under  the  dominion 
of  habit.  We  believe  the  sun  will  rise  to-morrow  because  it 
has  done  so  every  day  hitherto.  The  obstetrist,  who  has  never 
felt  anything  else  but  placenta  or  cord  in  the  vagina,  is  in- 
stinctively led  to  conclude  that  anything  he  feels  there  which 
bears  to  the  touch  (he  is  generally  precluded  from  seeing)  any 
resemblance  to  them  is  placenta  or  cord. 

There  are  points  that  may,  however,  if  critically  weighed, 
lead  to  differentiation.  The  cord,  after  division  from  the  child, 
is  a  single  string ;  there  is  the  cut  end  outside,  there  is  no 
mesentery  ;  it  is  tolerably  firm,  not  inflated  by  air ;  traced  up, 
it  leads  to  the  placenta.  On  the  other  hand,  the  intestine  is  a 
hollow  tube  forming  loops  or  coils ;  it  has  an  elastic  feel  less 
firm  than  the  cord ;  traced  up  to  its  source,  it  does  not  lead  to 
the  placenta,  but  through  a  rent  into  the  abdomen,  to  its  inner 
border.  These  differences  are  generally  marked  enough  to 
enable  an  experienced  man  under  ordinary  circumstances,  in 
the  full  possession  of  his  faculties,  and  retaining  his  delicacy  of 
touch,  aided  by  sight,  to  distinguish  one  from  the  other.  But 
the  circumstances  are  ex  necessitate  rei  extraordinary.  The 
cord,  even  after  being  divided,  may  form  loops  in  the  vagina, 
the  cord  being  carried  back  into  the  vagina  in  searching  for  the 
placenta,  or  lost  in  clots  of  blood.  If  the  cord  be  unusually  long 
— we  have  known  it  to  be  five  feet  long— -loops  and  coils  are 
easily  formed ;  and  a  coil  of  cord  of  a  second  child  may  come 
down,  there  being  no  free  end.  Then  as  to  the  feel.  Some  cords 
are  as  thick  as  intestine,  as  in  a  specimen  in  St.  George's 
Museum,  so  resembling  intestine  as  to  deceive  both  eye  and 
finger.  Further  illustrations  of  this,  one  of  the  most  trying 
situations  in  obstetric  practice,  will  be  found  in  the  '  Obstetric 
Operations.' 

Experience  has  brought  us  this  conviction,  that  before  con- 
demning a  surgeon  or  a  midwife  for  mistaking  intestine  for 
umbilical  cord,  or  omentum  or  clot  for  ])l;K'enta,  we  must  calmly 
weigh  all  the  possibilities  of  error,  and  make  due  allowance  for 
the  unexpected  and  rare  event  of  intestinal  prolapse.  We 
do  not  hesitate  to  say,  with  all  the  emphasis  that  i)ersonal 
observation  and  extensive  knowledge  can  justify,  that  those 
who  are  most  ready  to  condemn  such  an  error  ai*e  those  whose 
experience  is  the  smallest. 
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If  intestine  protrude  through  the  wound,  attempts  may  be 
made  to  return  it.  This  is  sometimes  extremely  difficult,  if 
not  impossible.  As  fast  as  you  push  up  one  part  another 
comes  down.  Pixpulsive  reflex  action  is  set  up,  so  that  the  very 
effort  you  make  to  return  intestine  excites  to  the  expulsion  of 
more. 

When  the  rent  is  in  the  posterior  wall  of  the  vagina,  the 
difficulty  in  returning  the  intestine  and  in  keeping  it  from 
coming  down  again  is  greater.  The  opening  remains  gaping, 
and  all  expulsive  action  bears  directly  upon  it.  It  has  occurred 
to  some  that  the  opening  might  be  stitched  up.  We  do  not 
know  that  this  proceeding  has  ever  been  executed.  At  least  we 
do  not  know  of  a  published  or  authenticated  case. 

An  easier  proceeding  would  be  to  open  the  abdomen,  to 
draw  back  the  intestine,  and  then  to  stitch  up  the  wound.  But 
still,  the  best  plan  would  be  to  perform  Porro's  operation — an 
operation  which  leaves  nothing  undone. 

During  collapse  perfect  rest  is  absolutely  necessary.  The 
flagging  energies  may  be  sustained  by  repeated  subcutaneous 
injections  of  ether ;  and  beef-tea  enemata  containing  brandy 
will  also  be  useful. 

E.  Injuries  of  the  pelvic  joints,  ligaments,  and  other 
structures.  The  softening  of  the  joints  in  gestation  and  par- 
turition has  been  discussed  (Vol.  I.  p.  144).  Occasionally, 
under  the  simple  excentric  pressure  exerted  by  the  foetus  upon 
the  pelvic  girdle,  inflammation  of  the  joints  is  caused.  This 
is  more  frequently  noticed  in  the  pubic  symphysis.  This  may 
proceed  to  abscess.  But  more  formidable  injuries  result  from 
the  use  of  instruments,  especially  of  the  forceps.  It  would  not 
be  altogether  justifiable  to  affirm  that  such  injuries  might 
always  be  avoided.  But  certainly,  if  the  forceps  be  only  used  in 
proper  cases  and  with  due  skill,  observing  axis-traction,  they 
will  be  extremely  rare. 

Contracted  pelvis  will  be  a  predisposing  cause.  The  sym- 
physis pubis  bears  the  chief  brunt  of  violence  during  instru- 
mental labour,  vicious  traction  telling  most  upon  the  anterior 
wall  of  the  pelvis. 

The  subject  has  been  well  studied  by  Ahlfeld  {Die  Ver- 
letzungen  der  Beckengelenke  ivlihrend  der  Gehurt  und  im 
Wochenbette.     Schmidt's  Jahrb.  1876). 
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Injury  to  the  pelvis  is  not  limited  to  the  joints.  Instru- 
ments may  so  contuse  the  last  lumbar  and  upper  sacral 
vertebral  bodies  and  the  interarticular  cartilages  that  necrosis 
follows.  The  bones  have  been  bared  by  the  laceration  of  the 
covering  soft  structures.  But  in  some  cases  the  cartilages  have 
been  injured,  the  peritoneum  remaining  intact. 

Injuries  of  the  bladder  and  urethra  may  be  produced 
under  the  pressure  and  contusion  arising  during  labour,  chiefly 
where  there  is  disproportion  ;  or  from  crushing  by  instruments, 
most  frequently  the  forceps.  The  anterior  wall  of  the  pelvis 
bears  the  chief  brunt  of  the  vicious  force  in  labour.  In  using 
the  forceps  the  edge  of  one  blade  is  apt  to  come  forward 
towards  the  symphysis,  and  the  ordinary  forceps  often  demands 
the  highest  skill  in  so  directing  traction  as  to  diffuse  the  pressure 
equally  on  the  pelvic  girdle. 

The  bladder  may  burst  from  over-distension,  as  in  re- 
troversion of  the  gravid  womb.  This  has  been  adverted  to 
in  the  section  on  this  condition.^ 

J.  Eamsbotham  relates  the  case  of  a  woman,  aged  36,  in 
whom,  after  protracted  labour  and  retention  of  urine,  a  hole, 
the  size  of  a  finger,  was  found  in  the  uterus ;  peritonitis 
ensued.  This  may  be  regarded  as  a  case  of  simple  intra- 
peritoneal rupture. 

T.  E.  Rawson^  relates  a  case  of  a  woman  who,  a  month 
after  labour,  had  sudden  collapse — a  small  ulcerated  opening 
was  found  at  the  summit  of  the  bladder.  Hey  relates  a  similar 
case.  The  woman  died  on  the  eighth  day  after  labour  attended 
by  distended  bladder. 

Rupture  during  labour  is  described  by  Velpeau  and 
by  Blundell. 

The  bladder  may  l)e  directly  torn  during  delivery  by  the 
forceps,  as  in  a  case  which  happened  recently  in  Tjondon.  The 
patient  died,  after  sewing  up  the  wound.  This  case,  so  far  as 
we  know,  is  unparalleled. 

Faye  relates  a  case^  in  which  the  bladder  was  ru]>turod 
under  the  use  of  ergot  for  obstructed  labour  from  an  arm- 
presentation. 

Murli  \;ilu;ibl('  iiifoiiiial ioii  u])i)n  tliis  subjecl  will  be  found 

'  Vul.  i.  p.  ;i5J.  ^  Lanccty  1813-1. 

3  Schmidt's  Jahrb.  18G0. 
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in  the  excellent  nionogniph  of  Walter  Kivington  '  On  Rupture 
of  the  Urinary  Bladder,'  1884. 

The  practical  lessons  to  be  drawn  from  these  catastrophes 
are  obvious. 

Vesico-vaglnal  fistidoi  are  more  commonly  the  result  of 
necrosis  of  the  tissues  of  the  septum  than  of  laceration  at  the 
time  of  labour.  In  the  majority  of  instances  it  is  only  after 
several  days  that  urine  is  observed  to  escape  by  an  abnormal 
opening  in  the  bladder  or  urethra — that  is,  after  the  slough 
of  killed  tissue  has  come  away.  In  the  meantime  there  is 
likely  to  be  paralysis  of  the  bladder,  compelling  resort  to  the 
catheter. 

For  further  information  upon  this  subject  reference  is  made 
to  the  '  Clinical  History  of  the  Diseases  of  Women.'  The  chief 
obstetric  interest  lies  in  determining  how  to  obviate  this  evil. 
This  depends  almost  entirely  upon  attention  to  two  points — 
first,  to  watch  against  protracted  labour,  which  involves  long 
pressui-e  upon  the  soft  parts  engaged  between  the  child — 
especially  the  head — and  the  pelvic  wall ;  secondly,  to  use  due 
care  in  the  use  of  instruments,  so  as  not  to  bear  unduly  upon 
the  same  parts. 

Recto-vaginal  Jisttdce  are  more  rare.  Their  history  is 
similar,  but  fi'om  the  posterior  wall  of  the  vagina  being  less 
exjiosed  to  crushing  between  the  child  and  projecting  bone 
than  is  the  case  with  the  anterior  wall,  when  this  lesion  occurs 
it  is  more  likely  to  be  the  result  of  direct  injury. 


E.  IXVERSION   OF   THE   UTERUS. 

Acute  and  Chronic ;  Spontaneous  or  produced  hy  external  force ; 
How  Produced ;  John  Hunter's  Theory ;  Crosse's  ;  Lazzati's  ; 
Three  Degrees ;  Course  ;  Treatment. 

Inversion  of  the  uterus  is  an  accident  of  kbom-  which  may 
most  usefully  be  studied  in  connection  with  rupture.  In  the 
suddenness  of  its  occurrence,  in  its  instant  danger,  in  the 
call  for  prompt  recognition  and  remedy,  in  its  occasional  com- 
plication with  rupture  or  laceration,  and  in  its  medico-legal 
relations,  it  has  many  points  of  connection. 

Definition.     Inversion  may  be  simply  defined  as  a  turning 
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inside-out  of  the  womb.  (Inversion,  rovesciamento,  Umstill- 
pung.)  The  fundus  falls  through  the  cervix,  coming  out  at 
the  OS  externum,  so  as  to  form  a  new  cavity,  the  lining  of 
which  is  the  external  or  peritoneal  coat  of  the  uterus. 

Inversion  may  be  complete  or  partial.  Crosse  describes 
three  degrees  {see  fig.  49) — (1)  Depression;  (2)  introversion; 
(3)  perversion  or  complete  inversion. 

Inversion  is  acute  or  chronic.  The  true  distinction  was 
defined  by  Robert  Barnes. ^  Acute  inversion  ends  with  the 
complete  involution  of  the  uterus.  When  this  process  is 
complete,  the  case  is  chronic.  The  distinction  is  based  upon 
the  imj)ortant  physiological  fact  that,  whilst  involution  is  going 


Fig,  49 — Showing  three  degrees  of  Inversion.     1.  Depression.    "2.  Introver- 
sion.   3.  Complete  inversion.    (Crosse.) 

a.  Fundus  of  uteri.    0.  b.  Cavity  of  uteri  receiving  inverteil  fundus,     c.  Vajrinn. 
d,  d.  Mouth  of  inverted  portion. 

on,  the  muscular  walls  still  retain  active  contractility,  the  organ 
is  larger,  and  the  cervix  is  comparatively  yielding.  During  this 
stage  the  parts  are  more  yielding  and  reduction  comparatively 
easy.  The  history  of  the  chronic  form  is  traced  with  care  in 
the  '  Clinical  History  of  the  Diseases  of  Women.'  Our  present 
concern  is  limited  to  the  recent  or  acute  form  of  tho^  accident. 
We  introduce  an  illustration  of  the  chronic  form  in  order  to 
give  a  correct  idea  of  tlie  relation  of  the  parts  {see  fig.  50). 

Inversion  like  rupture,  may  lie  spontaneous  or  produced 
by  external  violence. 

Frequency.  The  accident  is  so  rare  nowadays  that  many 
men  of  large  experience  have  never  seen  it.  In  former  days 
it  was  not  uncommon  ;  and  this  may  still  be  said  to  b(»  the  case 
'  Samuel  Cooper's  Surgical  Livtionary,  Samuel  Lane's  edition. 
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in  countries  where  obstetric  practice  is  largely  in  the  hands  of 
women.  Like  other  of  the  great  catastrophes  of  midwifery,  it 
has  become  rare  in  proportion  as  the  art  has  improved.  Thus 
it  is  all  but  unexampled  in  the  records  of  the  Dublin  Lying-in 
Hospital.  It  is,  in  fact,  such  a  rare  accident  that  it  is  impossible 
to  give  any  statistics  relative  to  its  frequency  which  could  be 
said  to  be  trustworthy.  Euysch  tells  us  it  was  not  uncommon 
in  Holland  in  his  day,  when  midwives  were  generally  em- 
ployed.    Denuce  '  collected  330  cases  of  inversion. 


Fig.  50. — Two-thirds  size.     (After  Crosse.)     Specinaen  in  Musee  Dupuytren. 

a.  Vagina.  6.  Inverted  fundus  incised  at  c  to  show  its  cavity,  d.  Point  of  inversion, 
with  round  ligaments,  tubes,  and  ovarian  ligaments  drawn  in.  e,  e.  Ovaries. 
/,/.  Fimbriated  ends  of  tubes.  g,;y.  Eoimd  ligaments,  h.  Cervix  covered  by  peritoneum. 

But  although,  as  a  general  rule,  it  may  be  true  that  the 
frequent  occurrence  of  inversion  is  indicative  of  bad  practice, 
it  would  be  wrong  to  apply  this  absolutely.  Now  and  then 
instances  occur,  and  will  occur  under  skilful  hands,  and 
when  approved  princi^Dles  of  conduct  have  been  sedulously 
observed. 

AVe  must  therefore  carefully  study  the  modes  in  which 
'  Inversion  de  V  Uterus,  1883. 
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iu version — spontaneous,  or  induced  by  external  violence — is 
brought  about. 

The  following  circumstances  have  been  noticed  in  the  his- 
tories of  cases  of  inversion  associated  with  labour: — 1.  It  has 
occurred  almost  always,  if  not  invariably,  immediately  after 
the  expulsion  of  the  child,  and  during  the  delivery  of  the 
placenta.  2.  In  a  large  proportion  of  cases  the  accident  fol- 
lowed pulling  upon  the  cord,  or  other  forcible  attempts  to 
deliver  the  placenta.  It  occurred  in  one  case,  which  came  in 
the  chronic  stage  into  St.  George's  Hospital  under  Eobert 
Barnes's  care,  under  manual  '  expression  of  the  placenta.' 
Other  similar  cases  are  reported,  and  several  histories  state  that 
inversion  occurred  during  strong  pressure  upon  the  abdomen. 
3.  In  other  cases  the  cord  is  noted  as  having  been  unusually 
short  or  twisted  round  the  child's  body,  so  that  undue  traction 
would  be  exerted  on  the  placenta  during  the  expulsion  of  the 
child.  4.  In  some  cases  there  was  adhe.^ion  of  the  placenta, 
and  efiforts  to  detach  it  have  been  followed  by  inversion.  5.  In 
some  cases,  where  there  is  no  mention  of  the  placenta  having 
been  meddled  with,  the  delivery  was  very  rapid.  6.  In  some 
cases  the  labour  was  natural  but  slow,  characterised  by  inertia. 
7.  It  has  occurred  in  primiparse  as  well  as  in  women  who  have 
borne  many  children.  8.  Delivery  in  the  erect  posture  has  in 
several  cases  been  attended  by  inversion.  9.  It  has  happened 
after  delivery  by  forceps  and  ergot.  10.  A  fiequent  attendant 
condition,  the  placenta  being  still  in  utero,  has  been  haemor- 
rhage. 

It  will  be  observed  that  some  of  the  foregoing  conditions, 
if  not  all,  imply  inertia  or  flaccidity  of  the  uterus,  and  that 
others  give  evidence  of  a  vis  a  tergo  pu.^hing  the  uterine 
fundus  down,  or  of  ;i  vis  a  fronte  pulling  it  down.  Indeed, 
both  these  conditions  mostly  concur. 

Inversion  duriiuj  pregnancy.  Dr.  Woodson  relates  a  case 
which  occurred  at  four  months,'  and  Di-.  .b>lin  A.  Brady-  one 
^^hich  followed  abortion  at  five  months.  Both  recovered  after 
reposition. 

Inversion  has  in  a  considerable  numiier  of  cases  occurred 
in  the  non-pregnant  state,  so  far  as  we  can  leani,  from  the 
dragging  or  exjjulsion  of  a  tumour.  The  history  of  this  class 
'  Avier.  Joirrn.  of  Jfed.  Sc.  1866.  *  .Ynr  York  Med.  Times,  1856. 
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of  cases  is  studied  in  the  '  Clinical  History  of  Diseases  of 
Women.'  There  is  a  good  specimen  (Hunterian)  in  the 
College  of  Surgeons.  The  case  formed  the  basis  of  John 
Hunter's  theory  of  the  production  of  inversion. 

Causes  or  conditions  under  which  inversion  has  been  ob- 
served. The  fact  of  inversion  has  not  seldom  escaped  detection 
at  the  time  of  its  occurrence.  It  undoubtedly  takes  place  in 
the  great  majority  of  instances  during  the  placental  stage. 
But,  not  having  been  observed  at  the  time,  some  have  supposed 
that  the  uterus  might  undergo  spontaneous  inversion  hours  or 
days  after  labour.  Ane,  Baudelocque,  and  Dubois  cite  cases. 
This  "hypothesis  rests  upon  the  negative  fact  that  no  inversion 
was  observed  at  the  time  of  labour,  and  then  upon  the  positive 
fact  that  an  inverted  uterus  was  found  at  some  subsequent 
date.  This  kind  of  evidence  is  hardly  satisfactory.  It  is  pro- 
bable that  in  some  cases  there  was  partial  inversion  at  first, 
and  that  inversion  was  completed  gradually  subsequently. 

The  essential  conditions  for  the  production  of  inversion  are 
considerable  enlargement  of  the  cavity  and  relaxation  of  the 
whole  or  part  of  the  walls  of  the  uterus.  When  the  uterus 
has  contracted,  its  walls  are  so  thick,  and  its  cavity  is  so  re- 
duced, that,  the  anterior  wall  being  flattened  close  in  contact 
with  the  posterior,  inversion  cannot  take  place.  The  extreme 
flaccidity  of  the  uterus  has  been  distinctly  described  by  many 
observers.  Thus,  Smellie  relates  a  case  told  him  by  Lucas  of  a 
woman  whose  uterus,  after  inversion,  was  immediately  re- 
inverted.  It  was  '  like  a  piece  of  tripe.'  The  uterus  has  even 
been  inverted  after  post-mortem  delivery.  In  '  Guy's  Hospital 
Reports,'  1864,  Alfred  Taylor  relates  a  case  communicated  by 
Mr.  Bedford,  of  Sydney.  A  woman,  aged  thirty-seven,  died  in 
labour  with  her  seventh  child.  She  had  had  violent  pains,  but 
it  was  clearly  ascertained  that  the  head,  although  low  down, 
had  not  been  extracted.  Inspection  of  the  exhumed  body  was 
made  a  week  after  death.  The  abdomen  was  much  distended  by 
decomposition.  A  male  child  was  found  between  the  woman's 
thighs.  The  uterus  was  inverted,  and,  with  the  placenta 
attached  to  it,  was  also  outside  the  vulva.  There  was  also  a 
rupture  of  the  uterus  a  little  above  the  cervix,  transverse,  and 
about  six  inches  long.  The  conclusion  arrived  at  was  that  the 
rupture  occurred  during  life,  and  was  the  cause  of  death,  and 
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tliat  the  expulsion  of  the  child  and  inversion  of  the  uterus 
were  caused  by  the  pressure  of  gases  in  the  abdomen.  The 
uterus  was  flaccid. 

Haemorrhage  is  a  disposing  cause.  Whoever  has  had  his 
hand  in  the  cavity  of  a  uterus  powerless  through  loss  of  blood, 
who  has  felt  its  flaccid  walls  yielding  to  every  pressure  '  like 
tripe  '  or  wet  brown  paper,  will  understand  how  easy  it  would 
be  for  such  a  uterus  to  be  inverted.  Indeed,  we  have  often  felt 
partial  inversion  taking  place  whilst  endeavouring  to  detach 
adherent  placenta  by  the  flngers.  Lazzati  distinctly  says  that 
the  uterus  is  inert  at  the  time  of  inversion.  Whilst  in  this 
state  dragging  upon  the  placenta  may  easily  pull  down  the 
fundus  and  turn  the  uterus  inside  out ;  or  pressure  upon  the 
fundus  from  without,  as  by  the  hand  forcing  it  down,  or  by  the 
expulsive  action  of  the  abdominal  muscles,  voluntary,  reflex,  or 
in  the  act  of  vomiting,  may  drive  the  fundus  down,  and  even 
through  the  os  uteri. 

We  may,  then,  have  spontaneous  and  artificial  inversion 
during  an  entirely  passive  state  of  the  uterus. 

It  is  certain,  however,  that  the  uterus  may  be  inverted  by 
a  spontaneous  active  self-inversion.  The  process  was  described 
by  John  Hunter.  A  polypus  had  grown  from  the  fundus  uteri. 
A  ligature  had  been  applied  near  the  attachment.  The  tumour 
had  sloughed  off  just  before  the  patient  died.  Hunter  described 
the  case  under  the  title  of  '  Intussusception,'  to  which  he 
likened  inversion.  '  The  uterus,'  he  says, '  is  liable  to  inversion 
from  two  causes:  one  is  immediately  after  labour,  wheu  it  is  so 
large  as  to  admit  of  its  containing  itself,  and  which  is  com- 
monly from  an  imprudent  modt;  of  disengaging  and  bringing 
away  the  placenta,  when  that  substance  has  been  attached  to 
the  fundus  of  the  uterus.  The  second  is  somewhat  similar — 
namely,  the  expulsion  of  an  adventitious  body — although  of 
another  kind,  and  at  a  very  different  period  in  the  state  of  this 
viscus.  It  begins  to  take  place  when  this  viscus  is  small,  but 
becoming  gradually  large  enough  to  admit  of  an  inversion;  so 
that,  in  the  first  case,  the  uterus  is  first  large,  so  as  to  admit 
of  an  inversion,  and  by  its  contraction  to  its  natural  state,  as  it 
were,  fixes  it.  This  is  done  immediately,  because  its  cause  is 
immediate,  for  this  enlarged  state  of  the  uterus  is  of  short 
duration  ;  but  the  second  is  gradual,  because  it  is  to  produce 


CHAP.  VI.  PROCESS   OF.  361 

itself  by  tlic  very  action  of  the  iitenis  in  expelling  an  unnatural 
body  (such  as  a  polypus).  The  polypus,  as  it  grows,  will 
gradually  fill  the  cavity  of  the  uterus,  and  the  uterus  will  be 
constantly  endeavouring  to  remove  it.  The  action  of  the  uterus 
will  be  downwards,  and  as  the  body  of  the  uterus  acts  on  its 
substance  it  will  be  gradually  squeezed  down  towards  the  os 
tinea?,  and  the  fundus  will,  of  course,  be  drawn  gradually  into  its 
own  cavity,  and  as  the  polypus  is  squeezed  down  so  will  the 
fundus  follow.  When  the  whole  length  of  the  polypus  has  got 
into  the  vagina,  if  it  has  no  length  of  neck,  then  will  the 
fundus  uteri  be  as  low  down  as  the  os  tincse,  the  upper  half  of 
the  uterus  just  filling  the  lower  half;  but  I  conceive  it  does  not 
stop  here.  I  conceive  the  contained  or  inverted  part  becomes 
an  adventitious  or  extraneous  body  to  the  containing,  and  it 
continues  its  action  to  get  rid  of  the  inverted  part,  similar  to 
an  introsusception  of  an  intestine.'  It  is  remarkable  that  in 
the  subject  of  this  case  an  introsusception  of  the  small  intestine 
coexisted. 

We  have  quoted  this  description  at  length  because  it  con- 
tains the  germ  of  most  subsequent  theoretical  explanations.  A 
similar  theory  was  set  forth  by  Crosse,  who  also  points  out  that 
one  of  the  most  constant  conditions  is  attachment  of  the 
placenta  to  the  fundus  uteri.  Denman  also  says  that,  if  a 
disposition  to  an  inversion  be  first  given  by  the  force  in  pulling 
the  funis,  it  may  be  completed  by  the  action  of  the  uterus. 
Tyler  Smith  seized  the  same  idea,  and  expressed  it  in  his  usual 
lucid  manner. 

An  important  factor  has  been  insisted  upon  by  Kokitansky. 
Inversion  begins  at  the  placental  site.  This  X)art,  says  the  great 
pathologist,  is  liable  to  paralysis,  and,  being  thicker  than  the 
other  parts  of  the  uterine  wall,  forms  a  projection  into  the 
cavity.  That  is  the  first  step  ;  the  first  postulate  of  Hunter. 
Then,  if  the  placenta  adhere,  and  be  dragged  upon  by  the  cord 
from  below,  or  if  the  abdominal  walls  act  as  in  a  bearing-down 
effort,  the  part  already  disposed  to  fall  inwards  is  forced  further 
down  into  the  cavity.  The  external  cup-like  depression — 
Crosse's  first  stage  (see  fig.  49,  1) — formed  by  paralysis  of  the 
placental  site,  may  be  felt  by  examination  through  the  abdo- 
minal walls,  and  especially  is  this  the  case  if  traction  be  made 
up)on  the  cord,  the  placenta  adhering.    When  things  have  gone 
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thus  far,  the  whole  body  of  the  uterus  being  at  the  time  inert,  a 
little  further  pressure  or  dragging  brings  the  fundus  down  upon 
the  cervix — Crosse's  second  degree, or  introversion  (see fig.  49, 2). 
If  this  Y)art  be  contracted,  it  may  prevent  the  fundus  from 
slipping  through  ;  or,  the  pressure  continuing,  the  cervix  may 
yield  and  allow  the  fundus  to  slip  through,  as  it  does  in  the 
ordinary  labour,  or  in  the  converse  case  of  artificial  reposition  ; 
or  the  advancing  fundus  may  find  the  lower  segment  and  cervix 
flaccid,  and  offering  no  opposition.  Indeed,  the  cervix  is  very 
liable  to  temporary  paralysis  after  labour,  and  especially  is  this 
the  case  when  it  is  lacerated.  Accordingly,  it  has  been  observed 
that  some  cases  have  occurred  gradually,  others  suddenly. 

It  may  be  supposed  that  the  uterine  ligaments  would  offer 
sufficient  resistance  to  obviate  spontaneous  inversion ;  and  the 
inference  from  this  assumption  would  be  that  inversion  must 
be  the  consequence  of  direct  violence.  But  in  reality  this  re- 
sistance is  easily  overcome.  During  gestation  the  ligaments 
become  elongated,  so  as  to  be  easily  drawn  into  the  hollow  or 
cup  formed  by  the  inverting  body  of  the  uterus.  The  moorings 
of  the  fundus  are  too  slack  to  keep  this  part  up ;  but,  on  the 
other  hand,  the  connections  of  the  cervix,  to  its  ligaments,  to 
the  bladder  and  vagina,  hinder  the  inversion  of  this  part  for 
a  time.  And  Casper  says  laceration  of  the  ligaments  may 
attend  spontaneous  inversion  of  the  uterus.  Hence  one 
explanation  of  the  greater  frequency  of  the  two  first  stages  of 
inversion. 

We  may,  then,  upon  these  data,  summarise  the  conditions 
for  inversion.  We  find,  1.  That  inversion  may  be  spontane- 
ously produced  by  the  driving  force  of  the  abdominal  muscles, 
aided,  perhaps,  by  the  dragging  force  of  the  placenta,  pushing 
or  pulling  tlie  paralysed  and  bulging  fundal  placental  site 
thi'ough  the  relaxed  cervix,  or  artificially  ])rodueed  by  pushing 
upon  the  fundus,  or  by  pulling  upon  the  fundus  by  traction 
upon  the  adherent  placenta.  In  these  two  forms,  paralysis  of 
the  entire  orjran  is  the  essential  condition.  2.  We  have  not 
absolute  inertia,  but  paralysis  of  the  fundal  seat  of  the  placenta. 
With  depression,  this  part,  as  Hunter  and  Tyler  Smith  ex- 
plained, is  caught  in  the  lower  zone  of  the  uterus,  and,  exciting 
it,  as  a  foreign  body  or  polypus,  to  act,  the  introcedent  part  is 
driven  down  through  the  cervix.     In  a  similar  manner,  the  first 
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stage  of  depression  or  introcession  is  effected  artificially  by 
traction  npon  the  cord,  or  by  pushing  as  in  '  expression,'  when 
the  introcedent  part  is  caught  by  the  lower  segment  of  the 
uterus  and  expelled.  Duncan  and  Taylor,  of  New  York,  point 
out  that  in  some  instances  inversion  begins  at  the  cervix,  which 
is  rolled  out  or  everted  by  the  sux')erincumbent  pressure  of  the 
body  of  the  uterus. 

The  symptoms  and  diagnosis  of  recent  inversion.  The 
symptoms  are  chiefly  those  of  shock,  indicating  sudden  severe 
injury.     They  vary  with  the  degree  and  progress  of  the  inver- 


FiG.  51. — A  nearly  complete  inversion  of  iiterus  in  recent  state,  the  placenta 
removed.     One-third  size.     (Dr.  Chambers'  case.) 

The  fallopian  tubes  and  round  ligaments  are  hanging  out  of  the  infundibulum 
foraied  by  the  inversion.  The  rough  surface  at  the  lower  part  is  the  pla- 
cental site.  A  secundipara  set.  27.  Half-an-hour  after  child's  birth 
hemorrhage  set  in,  the  placenta  being  not  yet  expelled.  The  midwife 
pulled  upon  the  cord  ;  the  patient  had  severe  abdominal  contraction, 
uttered  a  violent  shriek  of  pain,  and  a  round,  ovoid  body  protruded  Irom 
the  vulva.  The  patient  was  moribund  when  seen.  Xo  opportunity  for 
replacement. 

sion.  Thus,  the  first  degree  or  simple  depression  [see  fig.  49,  1 ) 
may  be  unattended  by  pain,  and  be  indicated  solely  by  haemor- 
rhage and  a  corresponding  depression  of  the  vital  powers.  Tlie 
haemorrhage  comes  from  the  relaxed  projecting  placental  site. 
As  the  descent  proceeds  and  becomes  introversion  ( see  fig.  49, 2), 
urgent  symptoms  arise,  accoi'ding  to  the  degi'ee  of  compression 
exercised  by  the  uninverted  portion  upon  the  inverted  portion 
A  sense  of  fulness,  weight,  as  of  something  to  be  expelled,  is 
felt.  The  woman  has  thought  another  child  was  passing,  or 
that  the  placenta  was  coming.  Expulsive  efforts,  uterine  and 
abdominal,  sometimes  very  violent,  follow.     Haemorrhage  is  not 
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constant.  It  seems  that,  when  the  inverted  portion  is  firmly 
compressed,  the  haemorrhage  is  arrested,  and  that  bleeding  is  a 
mark  of  inertia.  When  there  is  inertia,  hsemorrhage  is  often 
profuse  and  continuous.  When  the  inversion  is  complete,  pain 
and  collapse  are  aggravated.  Clammy  sweats,  cold  extremities, 
vomiting,  alarming  distress,  restlessness,  extinction  of  pulse 
follow. 

During  the  expulsion  the  woman  has  often  exclaimed  that 
'  her  body  has  come  out,'  or  that  the  attendant  '  is  tearing 
away  her  inside  ' ;  and  this  even  when  no  one  may  have  been 
touching  her.  Perhaps  convulsions  set  in,  but  generally  con- 
sciousness is  retained. 

When  examination  is  made,  the  appearance  of  an  unusual 
mass  is  observed  outside  the  vulva.  This  may  be  as  big  as 
a  child's  head,  or  bigger.  In  Middlesex  Hospital  Museum 
is  a  specimen  as  large  as  the  adult  head  hanging  from  the 
vulva.  There  was  also  rupture,  both  said  to  be  produced  by  the 
midwife  pulling  upon  the  cord.  The  depending  mass  is  fleshy, 
firm,  rounded  or  pyriform,  dark  red,  bleeding,  probably  partly 
obscured  by  blood-clots.  The  cord,  if  the  placenta  had  not 
previously  come  away,  and  if  the  cord  had  not  been  torn  off, 
will  be  hanging  from  the  mass,  and,  being  traced  up  to  its  root 
in  the  placenta,  may  give  the  impression  that  it  is  placenta  and 
nothing  more.  Under  the  influence  of  this  impression,  the  first 
impulse  may  be  to  seize  the  mass  and  try  to  remove  it ;  and  the 
profuse  attendant  flooding  may  add  urgency  to  this  impulse. 
But  deliberate  examination  will  show  that  the  hand  cannot  be 
passed  up  beyond  the  presenting  mass  or  presumed  placenta 
into  a  cavity  like  the  vagina  or  uterus;  tl\e  hand  is  arrested  all 
round  the  root  of  the  inass  by  a  groove  low  down  in  the  pelvis, 
or  even  outside  the  vulva ;  feeling  above  the  pnbes  for  the 
uterus,  it  is  not  found  where  it  ought  to  be,  but  the  hand  sinks 
in,  carrying  the  flaccid  wall  before  it  t|uite  back  to  the  spine, 
and  even  into  tlie  pelvic  cavity.  Tlu.'  uterus,  tlien,  is  not  where 
it  ought  to  be,  and  there  is  a  body  of  ('()rres})onding  bulk  and 
shape  where  no  such  body  is  usually  found.  Tlic  inference  is 
strong,  if  not  conclusive,  that  this  Ixxly  in  a  strange  place  is 
the  inverted  uterus. 

Tlie  diagnosis  may  be  made  clear  or  al^solute  ( 1 )  by  passing 
a  finger  into  the  rectum,  and  llicn    passing  the  fingers  of  the 
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other  hand  above  the  pubes  back  towards  the  sacral  promon- 
tory;  if  the  two  handrt  are  thus  brought  to  meet,  the  absence 
of  the  uterus  from  its  proper  place  is  established.  (2)  There  is 
another  test.  The  fingers,  dipping  into  the  pelvis,  find  their  way 
into  the  hollow  formed  by  the  inverted  uterus,  and  the  round 
ligaments  may  even  be  made  out  running  into  this  hollow. 
Upward  pressure  of  the  proeident  mass  will  bring  these  signs 
into  greater  relief.  (3)  Or  there  is  still  another  test.  The 
finger  in  the  rectum  reaching  above  the  proeident  mass,  a  sound 
or  catheter  is  passed  into  the  bladder,  and  the  concavity  turned 
backwards  ;  the  point  reaches  over  the  proeident  mass,  and  is 
felt  by  the  finger  in  the  rectum. 

If  the  placenta  still  remains  attached,  the  mass  will  be 
correspondingly  larger.  It  ought  to  be  known  whether  the 
placenta  have  come  away  or  not.  The  cord  will  afford  a  ready 
clue  if  it  have  not  been  torn  off.  In  all  cases  of  difficulty  the 
doubtful  body  should  be  inspected  by  the  eye  if  possible,  as 
well  as  by  the  touch.  The  ramifications  of  the  umbilical  vessels 
over  the  surface  of  the  mass  and  the  torn  membranes  will 
reveal  the  placenta.  A  placenta  in  this  position  is  presumably 
detached,  and  removable  without  further  force.  If  it  be  found 
that  it  cannot  be  so  removed,  the  reason  of  the  resistance  must 
be  carefully  sought.  The  membranes  should  be  drawn  forwards 
so  as  to  bare  the  edge  of  the  placenta  ;  it  will  then  be  felt,  and 
seen  to  be  attached  to  a  spherical  body,  which  is  almost  cer- 
tainly the  uterus  inverted.  Not  quite  certainly,  because  cases 
are  known  where  the  placenta  has  grown  to  the  child's  head,  or 
to  a  polypoid  tumour  projecting  from  the  uterine  cavity.  This 
second  case  is  one  of  real  difficulty — the  more  so  since  the 
polypus  may  have  caused  inversion  of  the  uterus.  There  will 
then  be  three  masses  in  very  unusual  connections :  placenta, 
tumour,  inverted  uterus. 

Whilst  we  are  making  all  this  out,  the  patient  may  be 
dying  of  shock  and  hsemorrhage.  Still,  however  urgent  the 
need  of  help,  there  is  more  danger  in  precipitate,  unreasoned 
efforts  than  in  the  procrastination  necessary  to  take  an  accurate 
survey  of  the  situation,  and  to  deliberate  on  the  proper  course 
of  action.     By  taking  time  we  shall  probably  do  what  is  right. 

The  recently-inverted  uterus  has  a  remarkable  property 
which  distinguishes  it  from  every  other  tumour.      Contractility 
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is  a  property  that  no  polypus  possesses.     If  the  tumour,  then, 
hardens  and  relaxes  alternately,  we  know  it  is  the  uterus. 

The  recently-inverted  uterus  is  als  >  usually  very  much 
larger  than  a  polypus.  And  the  polypus  traced  up  to  its  root 
or  origin  will  lead  to  a  cavity — the  cavity  of  the  uterus. 

The  case  of  incomplete  inversion — that  is,  in  the  stages  of 
depression  or  introsusception — may  be  verj''  difficult  to  diagnose 
from  polypus.  There  may  in  both  cases  be  a  tumour  above  or 
engaging  in  the  cervix.  The  finger  or  sound  will  pass  into  the 
uterine  cavity  around  the  base  or  neck  of  the  tumour.  The 
diagnosis  will  depend  upon  being  able  to  feel  the  inverted  cup 
of  the  fundus  through  the  abdominal  wall,  whilst  a  finger  of  the 
other  hand  is  in  the  uterus.  In  the  case  of  polypus,  no  such 
cup  is  felt,  but  the  body  and  fundus  of  the  uterus  are  felt  in 
their  usual  relations  and  convex  shape.  Bimanual  palpation 
and  the  sound  determine  these  points. 

Should  the  jplacenta  have' come  away, the  case,  although  so 
far  simplified,  is  still  not  free  from  danger  of  mistake.  There 
is  a  large,  rounded,  fleshy  mass,  bleeding,  hanging  between 
the  thighs.  It  may  be  mistaken  for  placenta,  for  some  part  of 
a  child,  normal  or  abnormal,  for  a  polypus  or  other  tumour,  or 
even  for  a  mass  of  coagulated  blood.  If  you  have  been  following 
the  uterus  down  dming  the  extrusion  of  the  placenta,  or  after- 
wards to  ensure  contraction,  and  suddenly  feel  the  uterus  re- 
treat into  the  pelvis,  a  firm  mass  appearing  simultaneously  in 
the  vagina  or  externally,  you  have,  with  the  symptoms  of  shock, 
strong  presumptive  evidence  that  the  uterus  has  become  in- 
verted. You  may  make  this  sure  by  pushing  the  tumour  back 
a  little  up  the  vagina  with  one  hand  whilst  you  press  in  the 
flaccid  abdominal  wall,  with  your  other  hand,  behind  the 
symphysis.  The  cup-shaped  depression  formed  by  the  intro- 
cedent  fundus  uteri  may  thus  be  felt. 

Course^  tei'ruinations,  prognosis.  ) .  The  patient  almost 
immediately  or  soon  after  the  accident  dies  from  pure  shock. 
The  shock  attending  simple  depression  has  proved  fatal. 

2.  jNIore  frequently  death  occurs  rapidly  from  shock  and 
haemorrhage  combined — that  is,  within  twelve  hours.  3.  The 
inverted  uterus  may  be  strangled  by  its  own  cervix  or  by  the 
vulva.  This  induces  continuous  or  secondary  shock,  and  in 
some  cases,  if  the  patient  survives  long  cnougli,  and  it  need 
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not  be  long',  gangrene  ensues.  The  uterus  has  sloughed  off. 
Saxtorph,  Deboirier,  Eadford,  E.  Clemensen  give  examples. 
11.  Milne  Murray  '  relates  a  case  in  which  the  uterus  was  found 
inverted  twenty-four  hours  after  spontaneous  expulsion  of 
placenta.  It  was  replaced  without  difficulty,  but  was  again 
found  inverted  on  the  following  day.  On  the  thirteenth  day 
the  uterus  sloughed  off  without  haemorrhage.  The  patient 
recovered.  In  other  cases  the  strangulation  has  ended  fatally 
before  there  was  time  for  sloughing  (Velpeau).  Death  has 
ensued  from  strangulation  of  intestine  in  the  uterus.  Gerard 
de  Beauvais  relates  a  case.- 

4.  In  some  cases,  and  these  not  rare,  the  shock  and  haemor- 
rhage are  not  very  severe,  or,  at  all  events,  the  woman  survives 
the  immediate  effects,  rallies,  and  is  thought  to  be  safe. 
Tolerance,  more  or  less  complete,  may  ensue.  But  generally 
metrorrhagia  continues,  interrupted  perhaps  at  intervals,  but 
always  liable  to  recur  at  the  menstrual  epochs.  The  losses 
thus  induced  may  prove  fatal  at  no  distant  date. 

In  the  recent  state,  retention  of  urine,  owing  to  the  distor- 
tion and  compression  of  the  neck  of  the  bladder  and  urethra, 
is  not  uncommon.  This  has  been  relieved  when  the  uterus  was 
restored.  But  congestion  of  the  mucous  membrane  of  the 
bladder,  cystitis,  even  retrograde  kidney  trouble,  may  ensue, 
as  in  retroversion  of  the  gravid  uterus. 

5.  When  the  case  is  not  fatal,  and  the  uterus  is  not  reduced, 
it  merges  into  the  chronic  form.  For  the  history  of  this  form 
we  must  refer  to  the  full  description  given  in  the  '  Clinical 
History  of  the  Diseases  of  Women.' 

6.  Meigs  and  others  affirm  that  spontaneous  reposition  has 
occurred.  This  is  denied  by  Crosse.  A  case,  however,  related 
by  Spiegelberg  ^  seems  clear.  Denham  relates  **  a  case  in  which 
spontaneous  reduction  completed  reduction  that  could  only  be 
partially  effected  by  the  taxis.  Some  cases  related  are  open  to 
doubt.  A  polypus  may  have  dropped  and  have  been  mistaken 
■for  the  uterus.  But  there  seems  no  reason  to  question  that 
inversion  in  the  first  and  second  degrees  may  be  reduced  spon- 
taneously.    We  have  only  to  suppose  that  the  lower  segment 

'    >^V7/«5.  Mi'd.  Jourii.  1883.  -  Arch,  dc  I' Acad,  de  Med.  1843. 

^  Arch.f.  Gynultolofjle,  vol.  v. 

*  DuM.  Quartcrhj  Journ.  of  Med.  Science.  1860. 
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of  the  utems,  contracting  below  the  equator  of  the  introcedent 
globular  mass,  may  cause  this  mass  to  spring  back  into  its 
place.  We  have,  indeed,  observed  this  ourselves  in  the  first 
degi-ee  of  depression. 

Treatment.  When  we  find  inversion  the  indication  is  clear 
to  reduce  it,  and  that  as  soon  as  possible.  If  we  can  catch  the 
happy  moment  whilst  the  uterus  is  still  flaccid,  reduction  is 
comparatively  easy.  Indeed,  Lazzati  and  most  authors  state 
that  as  complete  inertia  is  necessary  to  the  production  of  inver- 
sion, so  it  is  also  necessary  for  reposition.  The  time  at  disposal 
is  short.  The  presence  of  the  uterus,  grasped  in  its  own  neck, 
excites  contraction,  the  part  gets  strangled,  and  it  becomes 
more  and  more  difiicult  to  retm-n  it.  It  was  at  one  time  con- 
sidered a  hopeless  task  to  persevere  in  attempts  at  reduction 
unless  it  was  accomplished  within  an  hour. 

The  first  question  to  determine  is  the  fitness  of  the  patient 
to  endure  the  operation.  If  prostration  be  marked,  lose  no 
time  before  injecting  a  drachrn  of  ether  under  the  skin.  The 
catheter  should  be  passed  as  a  rule. 

The  posture  of  the  patient  is  the  left  lateral,  inclining  to 
the  prone.  The  pelvis  is  drawn  near  to  the  edge  of  the  bed, 
the  knees  well  flexed  upon  the  abdomen.  Anesthesia  by  ether 
may  be  desirable,  but  not  at  the  sacrifice  of  time. 

The  second  question  that  arises  is  as  to  detaching  the  pla- 
centa first  or  not.  To  detach  the  placenta  is  to  lose  a  little 
time,  to  risk  flooding  and  irritating  the  uterus  to  contract ;  if 
we  leave  it,  there  is  the  greater  bulk  to  pass  through  the  cer- 
vical ring.  If  we  have  the  good  fortune  to  recognise  the  acci- 
dent at  the  moment,  we  may  be  able  to  take  advantage  of  the 
flaccidity  of  the  cervix  and  return  uterus  and  placenta  at  once. 
But  if  this  favourable  moment  is  lost,  it  will  be  better  to  detiich 
the  placenta  fii'st.  This  is  done  by  finding  the  margin,  insinu- 
ating one  or  two  fingers  between  it  and  the  uterine  globe, 
supporting  the  uterus  by  the  other  hand,  and  peeling  off  the 
placenta  by  sweeping  the  fingers  along.  When  the  placenta  is 
wholly  detached,  proceed  to  reduce  the  uterus.  The  mode  of 
manipulation  must  vary  according  to  circumstances.  If  the 
uterus  is  large,  flabby,  and  the  cervix  dilated,  it  maybe  (juickly 
replaced  by  depressing  the  fundus  with  the  fingers  gathered 
into  a  cone,  and  carrying  the  hand  onwards  through  the  os. 
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Lazzati  says  it  is  better  to  apply  the  closed  fist  to  the  fundus  ; 
this  acts  better,  and  avoids  the  risk — l)y  no  means  a  slight  one — 
of  perforating  the  soft  structure  of  the  uterus.  In  executing 
this  mancBuvre  two  things  must  on  no  account  be  omitted :  one 
is,  to  support  the  uterus  by  the  other  hand  pressing  firmly  down 
upon  it  from  above  the  symphysis,  lest  the  vagina  be  lacerated. 
The  vagina  is  very  extensile  after  labour  It  sometimes  elon- 
gates under  pushing  so  readily  that  we  may  fail  to  realise 
whether  it  is  stretching  or  rending.  The  other  thing  to  observe 
is  the  course  of  the  pelvic  axes  and  the  form  of  the  pelvic  brim. 
This  knowledge  will  guide  the  direction  of  pressure.  Pressure 
at  first  should  be  made  a  little  backwards  towards  the  hollow  of 
the  sacrum ;  then  the  direction  must  be  towards  the  brim,  and 
at  the  same  time  to  one  side,  so  as  to  avoid  the  sacred  'promon- 
tory. x\s  in  attempts  to  reduce  a  retroverted  gravid  uterus, 
failure  has  often  ensued  from  not  understanding  this.  It  was, 
we  believe,  first  insisted  upon  by  Dr.  Skinner,  of  Liverpool. 
By  attention  to  this  rule  we  have  reduced  a  uterus  in  fifteen 
minutes  which  had  been  inverted  for  ten  days,  defying  re- 
peated efforts  by  other  surgeons.  The  side  to  select  is  the  left ; 
the  patient  lying  on  her  left  side,  the  uterus  thus  more  easily 
slips  x^ast  the  promontory.  When  reduction  has  been  accom- 
plished, the  hand,  following  the  receding  fundus,  Avill  occupy  the 
cavity  of  the  uterus,  and  the  organ  will  be  grasped  between  the 
hand  inside  and  the  hand  supporting  outside.  Care  should  be 
taken  to  avert  what  has  happened,  namely  re-inversion.  To 
secure  this,  pass  up  along  the  palm  of  the  hand  a  uterine  tube 
connected  with  an  injecting  syringe  ;  throw  up  a  pint  of  hot 
water  (110°  F.),  and  if  the  uterus  is  felt  to  contract,  the  hand 
is  withdrawn;  if  contraction  do  not  follow,  throw  up  a  styptic 
solution,  such  as  perchloride  of  iron.  The  effects  of  this  are  : 
constriction  of  the  mouths  of  the  vessels,  arrest  of  haemorrhage, 
excitation  of  uterine  contraction,  corrugation  of  the  tissues,  and 
narrowing  of  the  cervix  uteri.  When  this  state  is  induced  we 
may  look  with  confidence  for  safety.  Dr.  Spearing  published 
a  case  in  which  reinversion  occurred  immediately  after  reduction. 
The  woman  died  in  fifteen  minutes  after  reduction. 

If  uterine  action  be  present,  especially  if  the  cervix  is  con- 
stringing  the  inverted  part,  contracting  spasmodically,  the 
difficulty  is  greater,  and  it  is  no  longer  judicious  to  commence 
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by  pushing  in  the  fundus.  McCliutock  showed  that  doing  this 
is  to  double  the  inflexion  of  the  uterine  walls,  and  thus  to 
double  the  mass  that  has  to  pass  through  the  os.  He  advised 
to  regard  the  inversion  as  a  hernia,  and  to  replace  that  part 
first  which  came  doiun  last.  The  tumour  must  be  grasped  in 
its  circumference  near  the  constricting  os ;  firmly  compressing 
it  towards  the  centre,  and  at  the  same  time  pushing  it  upwards, 
forwards,  and  to  one  side.  The  pressure  must  be  steadily  kept 
up,  as  the  resistance  of  the  os  is  overcome  by  sustained  pres- 
sure. After  a  time  the  os  is  felt  to  relax,  the  part  nearest  is 
pushed  through,  and  then,  generally  suddenly,  the  body  and 
fundus  .spring  into  position.^  This  proceeding  is  best  carried  out 
under  ether. 

Dr.  Noeggerath  insists  upon  the  advantage  of  indenting  the 
fundus  first  at  one  or  other  of  the  angles  where  the  tubes 
enter.  This  oblique  indentation  he  says  is  far  more  effective 
than  indenting  in  the  middle  of  the  fundus.  There  seems  to 
be  a  sound  physiological  as  well  as  clinical  argument  in  favour 
of  this  proposition. 

If  the  opportunity  of  reducing  within  a  few  hours  be  lost, 
the  difficulty  increases  through  advancing  involution  of  the 
uterus,  and  especially  contraction  of  the  cervix.  But  still 
reduction  is  simply  a  question  of  time  and  skill.  The  principle 
of  steadily  sustained  elastic  pressure,  advocated  and  practised  by 
Tyler  Smith,  has  given  excellent  results.  For  information 
upon  this  point  we  must  refer  to  the  '  Clinical  History  of  the 
Diseases  of  Women.' 

Reduction,  however,  does  not  always  ensure  recovery.  Many 
patients  have  died  soon  after  reinversion.  In  some  instances, 
perhaps,  further  injury  has  been  inflicted  during  the  operation. 
But  it  must  not  be  forgotten  that  laceration  of  the  vagina  or 
uterus  may  have  been  spontaneously  produced  at  the  same  time 
as  the  inversion. 

In  some  critical  cases,  in  which  the  uterus  is  partly  torn 
from  its  connections,  the  question  may  arise  whether  it  be  not 
better  to  complete  the  removal  of  the  organ  by  the  knife  or 
scissors,  having  first  transfixed  the  root  by  needles  and  secured 
the  opening  by  sutures.  The  proceeding  seems  desperate,  but 
circumstances  may  justify  it. 

'  J.  G.  Wilson,  Glasgow  Med.  Journal. 
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The  after  treatment  will  consist  in  absolute  rest,  opiate 
suppositories,  or  chloral  enemata,  containing  one  drachm  of 
chloral,  ice,  and  appropriate  means  to  arrest  vomiting. 

In  subsequent  labours  increased  disposition  to  inversion 
may  be  anticipated.  There  are  several  cases  in  which  inversion 
has  happened  in  successive  labours. 

Retroversion  and  retroflexion  with  prokq^sits,  and  ante- 
version  and  anteflexion  may  follow  labour.  These  accidents 
have  been  referred  to  under  '  Haemorrhage.' 

Subinvolution  has  been  referred  to  in  the  '  History  of 
Puerpery.'  The  chronic  state  passes  under  the  '  Diseases  of 
Women.' 

The  nervous  disorders  have  been  described  in  connection 
with  the  neuroses  of  gestation,  labour,  and  puerpery  {see  Vol.  I. 
p.  418). 

Disorders  of  the  circulation  and  lungs  are  described  as  part 
of  the  '  History  of  Puerpery.' 

Retention  of  the  'placenta  has  been  studied  in  connection 
with  the  '  Diseases  of  the  Ovum  '  and  '  Abortion  '  {see  Vol.  I.). 
It  has  also  been  referred  to  in  connection  with  post-partum 
haemorrhage.  It  is  still  desirable  to  give  a  brief  account  of 
other  relations  of  this  complication.  It  has  been  elaborately 
described  by  Hegar,^  Hiiter,^  Fromont,^  and  others. 

It  may  be  stated  briefly  that  retention  is  due  (1)  to  defec- 
tive or  irregular  action  of  the  uterus,  or  (2)  to  morbid  adhesion. 
The  first  order  of  causes  has  been  sufficiently  considered  in 
the  section  on  the  management  of  the  placental  stage  of 
labour,  and  the  second  in  the  section  on  '  Secondary  Haemor- 
rhage.' 

Stadtfelt  ^  states  as  a  cause  that  the  placenta  may  be  too 
loose  in  texture,  so  that  the  lobes  are  easily  separated  from  one 
another,  and  one  or  more  may  be  left  behind.  This  applies 
especially  to  the  small  accessory  lobes.  He  says,  out  of 
seventy  autopsies  he  witnessed  of  women  dying  in  puerpery, 
large  remains  of  placenta  were  found  in  seven.  David  Davis 
and  Eamsbotham  believed  that  a  frequent  cause  was  inflamma- 

'  Die  Patholofjic  und  Therapic  der  Placentaretention,  1862. 
"^  'Die  Mutterkiichenreste,'  Monatsschr.f.  Gehurtslatnde,  1857. 
'  Memoire  sur  la  rctentimi  du  placenta,  1857. 
*  Dublin  Quait,  Journ.  of  Med.  1863. 

B   B   2 


372  EETAINED   PLACE:NTA.  chap.  vi. 

tory  exudation  between  placenta  and  uterus.  Wigand  said  it 
was  due  to  scrofulous  or  arthritic  condition  of  the  body. 

Another  cause  is  the  forcible  extraction  of  the  placenta. 
Even  when  there  is  no  morbid  adhesion,  such  disorder  in  the 
action  of  the  uterus  is  induced  that  the  placenta  may  be  torn, 
and  pieces  remain  behind. 

The  placenta  may  be  retained  entire  or  in  part.  It  may  be 
expelled  or  removed  several  months  after  labour,  no  other 
consequences  resulting  beyond  haemorrhages  and  arrested  in- 
volution. 

Caseaux  points  out  that  in  such  cases  the  freshness  of  the 
placenta  is  accounted  for  by  the  integrity  of  its  vascular  con- 
nections with  the  uterus.  Haemorrhage  is  the  most  constant 
attendant.  But  where  the  relation  with  the  uterus  is  entirely 
or  in  great  part  lost,  the  placenta  is  liable  to  undergo  putrefac- 
tive change.  This  may  or  may  not  be  attended  by  septicemic 
fever  or  inflammation.  In  the  case  of  putrefaction,  physometra 
or  tyrnpanites  uteri  is  likely  to  result.  The  cervix  uteri 
being  excluded,  either  by  a  mass  of  blood  or  the  placental  mass 
lodging  over  the  os  internum,  gaseous  accumulation  takes  place, 
distending  the  uterine  cavity  to  the  extent  of  notable  enlarge- 
ment. It  thus  rises  considerably  above  the  symphysis  pubis. 
Commonly  great  pain  and  tenderness  on  pressure  are  felt ;  some 
irritative  fever,  with  rise  of  temperature  and  pulse,  with  a 
sallow  aspect,  indicate  toxaemia. 

One  consequence  of  retention  of  a  bit  of  placenta  is  that 
it  may  form  the  nucleus  upon  which  layers  of  blood  may 
aggregate,  forming  the  placental  and  fibrinous  polypus. 

Treatment. — Two  conditions  attend  all  the  forms  of  the 
retention — namely,  ha?morrhage  and  excessive  bulk  of  the 
uterus.  Now,  as  a  general  rule,  hardly  admitting  of  exception, 
whenever  these  conditions  exist,  the  cervix  should  be  dilated, 
and  the  cavity  of  the  uterus  explored,  under  anaesthesia  if 
necessary.  The  noxious  substances  can  then  be  cleared  out. 
This  done,  irrigation  with  carbolic  acid  solution,  1  in  50,  or  with 
bichloride  of  mercury,  1  in  8()()(),  should  be  used  for  some  days. 
Quinine,  ergot,  and  digitalis  will  also  be  useful. 

Nonat '  described  fonyositrs  hitra-utrrine.s  as  placental 
remains.  Small  polypoid  excrescences  keep  uj)  hyperplasia  and 
'   Traitr  pratique  dtx  Maladies  dc  Vnit'rus,  ISGO. 
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hsemorrhages.  We  have  seen  many  examples.  Some  were 
malignant,  and  could  not  be  traced  back  to  labour.  Here,  again, 
the  treatment  indicated  is  to  dilate  the  cervix  to  get  good 
access  to  the  cavity  of  the  uterus,  and  to  deal  with  the  excres- 
cences by  scraping  or  application  of  iodine  or  nitric  acid.  If 
of  placental  origin  a  cure  may  be  anticipated.  Scraping  must 
be  practised  with  gentleness  and  caution,  lest  the  instrument 
penetrate  the  substance  of  the  uterus. 

In  like  manner,  shreds  of  membrane  7)iay  be  retained. 
Like  the  placenta,  the  membranes  may  contract  morbid  adhe- 
sions. Similar  consequences  attend,  and  similar  treatment  is 
indicated. 
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CHAPTER   YII. 

ON  SUDDEN  AND  QUICK  DEATH  IN  GESTATION,  LABOUR,  AND 
PUERPERY,  THROMBOSIS,  EMBOLISM,  APOPLEXY,  SHOCK,  AIR  IN 
VEINS — INJURY  OF  SPLEEN,  ILEUS,  AND  REMANENT  LESIONS 
AND   DISEASES   FROM   GESTATION   AND   LABOUR. 

Death  may  happen  quickly — that  is,  after  very  brief  warning 
of  danger,  or  even  suddenly,  without  warning.  This  event 
may  occur  during  gestation,  labour,  or  puerpery. 

It  is  of  importance  to  study  this  subject  apart  from  the  sys- 
tematic description  of  the  diseases  and  accidents,  some  of  which 
issue  in  death  more  or  less  sudden.  When  death  occurs  sud- 
denly, the  first  impulse  of  the  friends  or  assistants  is  not  seldom 
to  suspect  £hat  the  doctor  is  to  blame.  No  doubt  this  suspicion 
may  sometimes  be  justified.  But  far  more  frequently  it  will 
be  found  that  the  catastrophe  was  beyond  his  immediate 
control.  We  use  the  qualification  'immediate,'  because  in 
some  cases  the  catastrophe  might  have  been  averted  had  the 
opportunity  been  afforded  of  applying  proper  treatment  dming 
the  initiative  conditions.  But  in  many  instances  no  opportunity 
for  prophylaxis  has  been  afforded.  And  in  some  cases,  even 
where  the  physician  has  the  opportunity  of  antecedent  observa- 
tion, the  course  of  the  lethal  events  may  defy  his  skill. 

Classification  of  the  Causes  of  Sudden  Death. 

The  causes  may  be  most  usefully  analysed  into — (1)  Those 
which  occur  during  gestation;  (2)  those  which  occur  during 
labour ;  and  (3)  those  during  puerper3\  Similar  causes  may 
lead  to  death  in  each  of  these  three  epochs;  but  in  each  epoch 
there  are  causes  more  especially  operative. 

1.  Causes  of  sudden  d('<dh  durinf) gestation. — It  may  seem 
paradoxical  to  state   that  death,  sudden  or  slow,  may  occur, 


CHAP.  vn.  SUDDEN  DEATH.  375 

apart  from  violence,  in  a  healthy  subject.  Still,  if  it  be  granted 
that  some  morbid  condition  mnst  be  in  existence,  it  is  never- 
theless true  that  it  cannot  always  be  detected,  even. after  death. 
Reference  to  the  chapter  on  the  '  Diseases  of  Gestation  '  (Vol.  I.) 
will  shew  that  the  normal  conditions  evoked  are  sometimes  so 
exaggerated  as  to  overstep  the  narrow  boundary  between  phy- 
siology and  pathology.  Without  serious  organic  change,  the 
functional  energies  may  be  so  exalted  that  the  organs  cannot 
bear  the  unwonted  strain.  In  this  sense  the  heart,  for  example, 
although  substantially  sound,  may  be  overpowered — paralysed. 

But  in  other  cases  there  is  decided  structural  disease,  as  of 
the  nervous  centres,  lungs  or  circulating  system,  pre-existent,  or 
developed  during  gestation.  In  such  cases,  the  intensified 
functional  strain  will  naturally  tell  more  severely. 

As  in  the  non-pregnant,  sudden  death  is  immediately  caused 
by  oppression  of  one  of  the  great  vital  centres,  the  brain  and 
medulla  oblongata,  the  lungs  and  the  heart.  The  first  blow 
may  strike  any  one  of  these  centres ;  but  the  others  are  quickly 
involved,  and  it  is  not  always  easy  to  discover  which  was  the 
first  to  suffer. 

We  believe  that  it  is  more  in  accordance  with  clinical 
observation  to  begin  with  the  heart.  Indeed,  sudden  death  is 
most  frequently  associated  with  changes  in  the  vascular  system. 
Under  violent  emotion  fatal  syncope  may  occur,  the  ordinary 
physiological  hypertrophy  of  the  organ  being  the  only  condition 
detected.  De  Cristoforis  relates  a  case  which  occurred  in  the 
wards  of  Professor  Esterle.^  A  woman  took  an  excessive  meal, 
and  under  the  commotion  of  vomiting  died  in  a  few  moments. 
She  had  the  normal  hypertrophy  of  the  left  ventricle ;  the 
texture  of  the  myocardium  was  intact.  There  was  oedema  of 
the  lungs  and  distm-bance  of  the  circulation  dating  from  the 
seventh  month.     CfBsarian  section  was  performed  post-mortem. 

In  other  cases,  marked  fatty  degeneration  of  the  myocardium 
has  been  observed.  In  two  cases,  in  which  death  occurred 
suddenly  towards  the  end  of  gestation,  Robert  Barnes  detected 
this  change.  In  one,  the  immediate  cause  was  excessive 
exertion. 

Death  has  occurred  suddenly  under  severe  straining  at 
stool.  Thus,  Robert  Barnes  assisted  at  the  autopsy  of  a  young 
'  Annali  Universali  di  Medicina,  1867. 
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primigravida  at  the  Clinique  d'Accoucheraents  at  Paris.  She 
was  near  term.  She  died  as  if  struck  by  lightning  when  at 
stool.  There  was  found  a  hydatid  in  the  wall  of  the  aorta  just 
above  the  valves,  which  had  caused  thinning  of  the  wall,  so 
that  when  it  burst,  rapid  effusion  of  blood  took  place  into  the 
pericardium. 

Under  the  extreme  vascular  tension  of  gestation,  blood- 
extravasations  are  not  uncommon.  As  we  have  seen  in  the 
history  of  abortion,  the  vascular  tension  most  commonly  finds 
relief  by  eflFusions  from  mucous  membranes,  and  notably  from 
the  uterus.  But  occasionally  blood-vessels  in  the  lungs  or  brain 
give  way.  In  the  case  of  lung-apoplexy  recovery  may  ensue,, 
but  sometimes  rapid  death  occm's.  When  the  extravasation 
takes  place  in  the  brain,  the  issue  is  generally  fatal.  The 
usual  symptoms  of  apoplexy  set  in  :  coma,  stertor,  and  con- 
vulsion ;  and  commonly  abortion  attends,  produced  by  the 
accumulation  of  carbonic  acid  in  the  blood.  In  such  cases  the 
death  is  much  less  rapid  than  when  the  blow  falls  first  upon 
the  heart. 

(jrenser  ^  relates  the  case  of  a  woman  who,  near  term,, 
complained  of  faintness  and  headache,  then  vomiting.  Soon 
after  this  she  became  soporous,  the  pupils  contracted,  the  pulse 
quick.  In  a  few  hours  complete  unconsciousness  set  in  ;  the 
face  became  cyanotic ;  contractions,  especially  of  the  muscles- 
of  the  neck,  appeared ;  death  followed  in  twenty-four  hours. 
The  child  was  extracted  by  Ciesarian  section.  A  thick  purulent 
layer  was  found  on  the  dura  mater  and  arachnoid.  There  was- 
also  hypersemia  of  the  brain  and  oedema  of  the  lungs.  How 
far  the  suppurative  inflammation  of  the  membranes  of  the 
brain  was  dependent  upr»n  gestation  must  be  a  matter  of" 
speculation. 

^^'e  have  known  rapid,  almost  sudden,  death  ensue  upon 
oedema  of  the  lungs,  and  more  especially  when  there  was 
ordinary  pneumonia  or  phthisis.  In  cases  of  lung-inadequacy, 
comi)aratively  slight  events  that  suddenly  disturb  the  equili- 
briuni  of  the  circulation  may  prove  quickly  fatal.  This  mode- 
of  fleath  is  likely  to  happen  in  connection  with  albuminuria. 

Thi'ombosis  in  pregnant  women  is  rare,  but  several  well- 
observed  cases  have  been  published.     One  was  related  by  Edward' 

•  Monattschr.  filr  Orhurtnlinnilr,  isd.".. 
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Smith,  a  skilled  and  keen  physiologist.  A  woman,  fct.  20,  near 
term  in  her  second  gestation,  after  a  hearty  dinner,  having 
exhibited  excellent  spirits,  '  suddenly  uttered  a  shriek,  flung  her 
arms  about  wildly,  and  cried,  "  Oh  !  my  head  ;  I  cannot  breathe  ; 
I  am  going  mad !  Give  me  my  breath  !  "  This  continued  for 
five  minutes,  during  which  time  her  hand  was  placed  upon  her 
chest.  tShe  became  calm  for  a  moment,  and  said  to  her  husband, 
"  There,  Charles,  I  am  better,"  and  expired.  The  face  was  livid, 
and  the  body  bent  so  that  the  knees  approached  her  chin. 
Autopsy  forty  hours  after  death.  The  blood  was  black  and  fluid 
universally,  except  in  the  pulmonary  veins,  where  the  whole 
tube  was  filled  by  a  cylinder  of  coagulum,  having  a  central  clot 
of  blood  enclosed  by  two  layers  of  condensed  fibrine,  the  outer 
one  of  which  was  colourless,  and  the  whole  so  firm  that  it  could 
be  handled  with  impunity.  The  number  of  white  corpuscles 
was  much  above  the  normal  standard.  The  tissue  of  the  heart, 
more  particularly  on  the  right  side,  was  undergoing  the  first 
stage  of  fatty  degeneration.' 

Dr.  Philipson  relates  an  analogous  case  ('  Lancet,'  1865).  A 
woman,  set.  35,  in  her  first  pregnancy,  had  been  suffering  from 
a  slight  bronchitis.  In  the  act  of  answering  the  street  door, 
she  fell  to  the  ground,  and  was  dead  in  a  few  minutes.  Autopsy : 
Dark  blood  flowed  quickly  on  incision.  The  right  auricle  was 
full  of  black  blood  of  the  consistence  of  soft  jelly.  The  blood 
in  the  vense  cavse  was  very  dark  and  fluid.  In  the  right 
ventricle  was  a  fibrinous  mass,  which  extended  through  the 
■pulmonary  artery,  and  its  right  and  left  divisions,  as  far  as  they 
could  be  traced  in  the  lungs.  The  concretion  in  the  ventricle 
was  very  firm,  spirally  laminated,  firmly  adherent.  A  fatal 
case  of  embolism  recently  occurred  in  St.  George's  Hospital. 
The  subject,  about  eight  months  pregnant,  died  suddenly.  An 
embolon  from  a  varicose  vein  in  the  leg  had  lodged  in  the 
pulmonary  artery. 

Sudden  death  during  labour  is  more  common  than  during 
gestation.  The  same  conditions  that  lead  to  death  during 
gestation  may  exist  when  the  woman  is  overtaken  by  labour ; 
and  the  enormous  strain  of  labour  wall  then  act  with  redoubled 
force.  We  need  not  do  more  than  note  the  rapid  deaths  that 
ensue  from  uterine  haemorrhage,  external  and  internal,  or  from 
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rupture  of  the  uterus.     In  these  cases  the  fatal  issue,  although 
often  rapid,  is  rarely  quite  sudden. 

A  very  striking  cause  of  death  is  shock :  a  combination 
of  mental,  emotional,  and  diastaltic  force,  under  which  the 
heai-t  may  be  paralysed.  During  labour  the  contraction  of  the 
uterus,  the  closure  of  the  glottis,  the  fixing  of  the  chest-walls, 
combine  to  throw  increased  pressure  upon  the  heart  and  brain. 
Sometimes,  as  :Marshall  Hall  and  Tyler  Smith  insisted,  acute 
pain  extorts  a  cry,  the  glottis  is  opened,  the  strain  is  taken  off, 
and  rupture  of  the  uterus,  extravasation  in  the  brain  or  in  the 
lung,  or  paralysis  of  the  heart  is  thus  averted.  But,  if  not  saved 
in  this  way,  the  patient  is  in  imminent  danger,  especially  if 
there  is  an  unsound  link  in  the  physiological  chain.  Thus,  the 
heart  readily  fails  if  it  be  degraded  in  texture  or  work,  or  if 
the  blood  be  poor. 

Pain  alone,  perhaps,  may  kill.  The  shock  attending  pain 
may  suddenly  paralyse  the  heart. 

Allied  to  shock  is  syncope,  which  has  proved  fatal. 

The  more  severe  injuries,  as  inversion  or  rupture  of  the 
uterus,  may  kill  more  or  less  suddenly. 

The  lungs  may  be  damaged  under  the  strain  of  labour. 
We  have  seen  severe  emphysema  ensue,  ending  fatally. 

Cerebral  apoplexy  has  in  several  instances  occm-red  during 
labour.  Eobert  Barnes  related  an  instance  to  the  Obstetrical 
Society.  The  woman  of  about  forty  years  old  was  in  her  seventh 
labour.  Convulsion,  stertor,  and  syncope  set  in  before  the  ex- 
pulsion of  the  child.  The  child  was  expelled  alive.  The 
mother  died  twenty  minutes  afterwards.  A  small  clot,  quite 
recent,  was  found  in  the  left  thalamus  opticus ;  and  another, 
larger  and  of  a  dissecting  character,  in  the  left  crus  cerebri. 

If  there  is  pre-existing  mitral  disease  sudden  death  is  the 
more  probable.  Fritsch  >  says  this  is  due  to  the  paralysing 
effect  of  the  sudden  flow  of  a  strong  stream  of  blood  into  the 
right  heart,  caused  by  increased  vascular  tension.  Panum 
showed  that  a  sudden  jet  of  blood  propelled  into  the  right 
heart  does  paralyse  it. 

Entry  of  air  into  the  veins  and  heart. — Sudden  death  may 
result  from  this  accident.     After  labour,  the  uterus  being  re- 
laxed, and  tlie  patient  inclining  forwards,  under  tlie  combined 
'  .Vrch.f.  Gi/tiahologie. 
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iufluence  of  bagging  forward  of  the  uterus,  the  want  of  con- 
traction of  the  abdominal  w^alls,  and  atmospheric  pressure,  air 
may  be  drawn  into  the  uterus,  and  thence  sucked  in  by  the 
open  mouths  of  the  veins.  Carried  to  the  right  ventricle,  the 
circulation  and  action  of  the  heart  are  so  disturbed  that  rapid 
death  may  ensue.  It  is,  however,  certain  that  the  entry  of  a 
moderate  volume  of  air  is  not  necessarily  fatal.  Another  way 
in  which  air  gets  into  the  veins  is  when  foul  air  is  generated  in 
the  uterine  cavity  as  the  product  of  decomposition. 

We  cite  a  case  from  Olshausen  '  as  a  good  clinical  illustra- 
tion. A  2-para  of  robust  frame,  set.  29,  was  at  term.  The 
uterus  was  unusually  distended.  No  albuminuria.  Labour 
being  lingering,  the  uterine  douche  was  used,  the  water  being 
at  .30°  R. ;  it  was  forced  into  the  vagina  gently.  After  eight 
minutes'  use  the  woman  complained  of  oppression  ;  the  tube 
was  withdrawn.  The  woman  rose  in  bed,  immediately  fell 
back  senseless,  and  died  in  a  minute,  at  most,  under  convulsive 
respiratory  movements,  and  distortions  of  the  face.  Eight 
minutes  later  bleeding  from  the  median  vein  was  tried,  but 
only  a  few  drops  flowed.  On  touching  the  body,  distinct  and 
widely-spread  crepitation  was  felt.  Autopsy  eight  hours  after 
death.  A  large  quantity  of  dark  fluid  blood  escaped  from  the 
sinuses  of  the  dura  mater.  The  cerebral  membranes  were  very 
hypergemic :  the  lungs  somewhat  congested.  The  heart  was 
lying  transversely ;  the  left  ventricle  was  in  firm  contraction ; 
the  right  quite  soft,  something  like  an  intestine  with  thick 
walls  ;  the  coronary  vessels  contained  a  quantity  of  air-bubbles; 
the  left  heart  contained  scarcely  any  blood ;  the  right  held  a 
little,  it  was  frothy.  The  distended  uterus  crepitated  every- 
where under  the  hand.  A  number  of  vessels  of  medium 
calibre,  immediately  under  the  peritoneum,  were  plainly  filled 
with  air.  The  right  broad  ligament  was  strongly  distended 
with  air-bubbles,  and  this  emphysema  of  cellular  tissue  ex- 
tended from  the  broad  ligament  through  the  retro-peritoneal 
space  to  the  inner  side  of  the  right  kidney,  and  even  below  the 
liver  to  the  vena  cava  ascendens.  This  vessel  was  enormously 
distended  by  air.  The  uterus  being  divided  in  the  median 
line,  a  placenta  was  found  attached  to  the  anterior  wall,  a  small 
flap  being  detached  from  the  uterus ;  another  placenta  was 
'  Monats^^chr.f.  Gehurtsk.  1864. 
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attached  behind  and  to  the  right ;  a  larger  portion  of  this  had 
been  separated.  The  two  ova  were  uninjured.  Death,  then, 
was  caused  by  forcing  air  into  the  placental  site. 

X.  Heckford  published '  a  case.  A  woman,  »t.  43,  died 
suddenly  in  childbirth — her  eighteenth  laboui\  Labour  com- 
menced at  4  p.m. ;  a  female  friend,  who  alone  was  attending, 
said  that  after  a  few  strong  pains  a  living  child  was  expelled, 
and  the  woman  died  immediately  afterwards.  There  was  no 
haemorrhage,  and  the  placenta  had  not  been  interfered  with. 
The  heart  and  blood-vessels  were  healthy.  Both  ventricles 
contained  frothy  blood.  On  making  sections  of  the  different 
viscera,  air  bubbled  freely  from  the  divided  vessels ;  this  was 
very  conspicuous  in  the  arteries  of  the  brain.  The  case  occuiTcd 
in  winter,  and  there  was  no  decomposition.  The  greater  part 
of  the  placenta  was  still  attached,  but  at  one  spot  it  was 
detached.     Air  must  have  entered  by  the  uterine  sinuses. 

Dr.  More  Madden  relates  ^  a  case  of  death  from  this  cause. 

Hervieiix  relates  a  case  in  which  furious  mania  and  death 
followed  in  thirty  hours  after  an  intra-uterine  injection  to  cor- 
rect offensive  lochia.  The  air  was  collected  and  analysed.  It 
consisted  of  oxygen,  7;  carbonic  acid,  11;  and  nitrogen,  82. 
That  is,  it  was  composed  of  the  same  elements  as  atmospheric 
air,  but  carbonic  acid  had  replaced  a  part  of  the  oxygen. 
In  the  same  memoir  ^  Hervieux  traces  the  history  of  this 
complication. 

Hall  Davis  related  ^  the  following  case.  In  extremely  hot 
weather  he  was  called  to  a  case  of  retained  placenta,  adherents 
The  subject  was  a  multipara,  set.  40,  of  full  habit  and  con- 
gested features.  There  was  no  loss  of  blood ;  the  labour, 
although  protracted,  ended  in  birth  of  a  live  child  without 
instruments.  Davis  had  just  got  his  hand  into  the  uterus 
to  commence  detachment  of  placenta,  when  the  patient  \»as 
suddenly  seized  with  convulsions  and  died.     Xo  autopsy. 

Similar  cases  are  not  extremely  rare.  Can  they  be  explained 
on  the  theory  of  shock  causing  syncope,  or  by  the  entry  of  air 
into  the  veins? 

Death  may  occur  suddenly  from  hjemorrhage  into  the  peri- 
toneal cavity.     More   Madden  cites  a  case  of   rupture   of  a 

'  Mrd.  'rimes  and  Gaz.  1867.  -  Dublin  Qiiartcrhj  Journ.  of  Med.  1871. 

^  U  Union  Mldicale,  1864.  *  Obgtetrical  Transactions,  vol.  xi. 
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varicocele  of  the  left  ovarian  vein  proving  rapidly  fatal.  Jacobi ' 
showed  a  preparation  to  the  Berlin  Obstetrical  Society  from  a 
woman  who  had  died  suddenly  after  a  normal  labour.  Under 
the  peritoneal  covering  of  the  uterus  was  an  extravasation  of 
blood  near  the  two  very  varicose  uterine  plexuses. 

Tetanus  may  cause  sudden  or  rapid  death.  The  subject 
has  been  referred  to  in  the  history  of  the  Diseases  of  Gestation 
(Vol.  I.  p.  376).  In  addition  to  the  authorities  there  cited, 
Dr.  Gordon-  gives  instructive  facts.  In  three  cases  tetanus 
came  on  during  abortion.  He  cites  a  fourth  from  Dr.  Storer 
After  labour  at  the  seventh  month,  an  attempt  made  to  detach 
adherent  placenta  provoked  tetanus,  which  terminated  fatally 
next  day. 

Sudden  death  in  lyiierpery  is  far  more  common  than  during 
gestation  or  labour.  Some  of  the  predisposing  causes  are  con- 
tinued from  gestation,  and  new  ones  are  superadded.  Thus, 
the  woman  who  has  gone  through  the  perils  of  gestation  and 
labour  not  wholly  unscathed,  is  more  likely  to  sink  under  the 
fresh  trials  of  puerpery.  Of  these  the  most  frequent,  perhaps, 
is  thrombosis,  attended  or  not  by  embolism.  The  history  of 
this  affection,  so  full  of  interest,  will  be  traced  in  a  succeeding 
chapter. 

Death  may  occur  suddenly  at  various  periods  down  to  three 
and  four  weeks  after  labour.  In  some  cases  the  catastrophe 
falls  with  startling  suddenness.  A  woman  has  gone  through 
labour  and  two  or  three  weeks  of  puerpery  in  the  happiest 
manner,  when,  without  a  moment's  warning,  in  the  midst  of 
cheerful  conversation,  on  some  slight  effort  she  is  seized  with 
sudden  sense  of  oppression,  gasps  for  breath,  cries  for  air,  feels 
faint,  and  falls  back  dead.  In  some  cases  of  this  kind  autopsy 
has  revealed  no  adequate  explanation.  In  such  cases  we  are 
driven  to  the  hypothesis  of  syncope.  In  other  cases  dissec- 
tion has  revealed  embolism  or  thrombosis  in  the  pulmonary 
artery. 

Spiegelberg  relates  a  case  of  sudden  death  on  the  third  day 
from  rupture  of  the  left  ventricle ;  there  was  myocarditis. 

Sir  J.  Y.  Simpson  relates  three  cases  of  sndden  death  in 
which  the  spleen  was  found  ruptured.  In  one  the  subject  sank 
shortly  after  labour  at  the  sixth  or  seventh  month.     There  was 

MonaUiclir .  f .  Gehurtsk.  1866.  ^  Amcr.  Journ.  of  Med.  Sc.  1866. 
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found  laceration  of  the  enlarged  spleen,  and  blood  in  the  peri- 
toneal cavity.  In  a  second  case,  a  woman,  after  making  unusual 
exertion  a  week  or  two  after  labour,  complained  of  abdominal 
pain,  sinking,  and  died.  There  was  rupture  of  the  spleen. 
Dr.  Cunningham  delivered  a  woman  by  forceps.  She  died  in 
an  hom'  or  two.     The  spleen  was  found  ruptured. 

Shock  may  not  kill  at  the  time  of  labour,  but  the  blow  may 
be  so  severe  that  the  system  is  left  shattered.  Slight  depress- 
ing causes  will  then  act  with  fatal  force.  The  mental  agony 
that  waits  upon  illegitimate  maternity  is  sometimes  enough  to 
extinguish  life.  Of  this  we  have  known  several  sad  examples. 
We  have  seen  a  woman  die  the  day  after  labour  from  sheer 
gi'ief  and  shame.  Under  the  term  '  Collapsus  ijost  'partuiii^ 
Baart  de  la  Faille  has  collected^  thirteen  cases  of  sudden  death, 
foiu:  of  them  quoted  from  Eamsbotham. 

]Many  examples  of  sudden  death  from  thrombosis  and  em- 
bolia  are  scattered  through  the  medical  journals,  and  in  various 
other  publications.  0.  Van  Franque  relates  -  three  cases.  In 
one,  death  occuiTed  suddenly  on  the  fourth  day  after  labour, 
preceded  by  difficulty  of  breathing  for  three  minutes.  Fibrinous 
vegetations  were  found  on  the  mitral  valves ;  a  complete 
adhering  clot  in  the  right  pulmonary  artery.  In  the  second 
case  there  had  been  haemorrhage  during  labour  and  artificial 
detachment  of  the  placenta,  syncope,  anaemia  ;  on  the  ninth 
day  pain  occurred  in  the  right  leg  in  the  course  of  the  veins; 
this  pain  subsided,  and  on  the  sixteenth  day  dyspnoea,  pra?- 
cordial  pain,  and  death  occurred.  There  was  oedema  of  the  lungs 
and  a  complete  thrombus  in  the  pulmonary  artery.  The  veins 
of  the  right  leg  were  filled  with  clots.  In  the  third  ease  there 
had  been  disease  of  the  veins  of  the  left  popliteal  space  during 
pregnancy.  In  the  third  week  after  labour  sudden  dyspncea 
was  followed  by  death  in  an  hour.  There  was  u'dema  of  the 
lungs  ;  the  right  pulmonary  artery  was  filled  with  a  thrombus  ; 
and  there  was  thrombus  in  the  veins  of  the  left  popliteal  space. 
Van  Franque  concludes  that  acute  oedema  of  the  lungs  is  the 
cause  of  sudden  death. 

Hervieux'  relates  several  cases.     We  cite  one  as  a  useful 

'   .VnHiifgsr/ir./iir  Gchurtuh.  ISfin. 

*  Wiemr  Med.  Jfal/r,  18r>4,  and  .Voiiatuchr./.  (tcbiirttik.  1865. 

*  Oazette  dcs  Hdjnlaux,  1865. 
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illustration.  A  2-para,  tpt.  40,  admitted  into  the  Matemite, 
had  repeated  shivering,  oedema  of  the  legs,  and  died  suddenly. 
There  was  metritis,  abscess  of  the  broad  ligaments,  metastatic 
abscess  of  the  spleen,  hypertrophy  of  the  liver,  granular  infil- 
tration of  the  kidneys,  pleurisy,  oedema  of  the  lungs.  Another 
patient,  set.  -4:4,  died  from  meningeal  haemorrhage. 

Death  may  occm-  suddenly  from  entry  of  air  into  the  veins 
in  the  puerpera.  We  found  a  large  quantity  of  air  in  the 
heart  and  vena  portfe  of  a  young  woman  who  died  after 
convulsions  from  albuminuria. 

Hervieux  says  that  sudden  death  may  ensue  upon  the  first 
shock  or  other  influence  caused  by  the  entrance  of  septic 
poison  into  the  circulation.  We  believe  we  have  seen  cases 
that  might  be  explained  on  this  hypothesis,  although  it  may 
be  suspected  that  the  poison  acts  by  causing  thrombosis. 

Reus. — "We  have  known  sudden  or  rapid  death  to  occur  from 
intestinal  obstruction.  In  one  case  all  the  symptoms  of  intes- 
tinal obstruction  arose,  but  after  death  we  failed  to  trace  the 
seat  of  obstruction.  We  could  only  conjecture  that  there  had 
been  pressure  upon  the  large  intestine  by  the  uterus,  and  a 
local  paralysis.  In  other  cases  a  constriction  has  been  caused 
by  a  band  of  inflammatory  effusion.  Where  vomiting,  espe- 
cially stercoraceous,  rapid  distension,  constipation,  and  collapse 
threaten,  the  question  of  opening  the  abdomen  to  search  for 
the  seat  of  obstruction  must  be  considered. 

Amongst  the  accidents  that  follow  upon  labour  we  have  to 
note  spontaneous  inflamination  of  varicose  veins  of  the  legs. 
M.  Nivert,'  in  a  memoir  under  this  title,  says  suppurative 
phlebitis  may  become  encysted,  and  so  the  pus  may  not  enter 
the  circulation ;  on  the  other  hand,  free  suppuration  may  lead 
to  purulent  infection.  These  cases  are  intimately  associated 
with  phlegmasia  dolens  and  septicaemia,  and  only  call  for  com- 
memorative mention  in  this  place. 

Another  accident,  also  allied  to  poisoning,  is  the  so-called 
putrescentia  uteri.  It  has  been  carefully  described  by  Boer, 
Wengel,  Jorg,  Carus,  Eomberg,  Schonlein,  Von  Siebold,  Eoki- 
tansky,  Yirchow,  Klob,  and  others.  Klob's  views  may  be  taken  ^ 
as  summarising  the  opinions  of  other  observers.     He  describes 

'  Archives  gfn.  de  Med.  1862. 

*  Patholog.  Anatomie  der  tveiblicJien  Sexual- Or gane,  1864. 
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it  as  the  '  highest  degree  of  endometritis.  The  walls  are  gene- 
rally imperfectly  contracted,  thin,  often  showing  red  discolour- 
ation on  the  peritoneal  aspect.  The  uterus  rises  high  in  the 
abdomen,  and  is  generally  turned  to  one  side.  The  mucous 
membrane  is  brown,  dark,  shreddy,  stinking.  On  section  the 
submucous  tissue  is  often  found  changed  to  an  ash-coloured 
slouo-h.  The  placental  seat  is  generally  the  seat  of  a  deep 
suppuration;  the  thrombi  have  mostly  fallen;  the  ends  of  the 
veins  are  in  shreddy  necrosis ;  between  them  and  in  them  is  a 
chocolate-brown  sanious  fluid,  purulent  masses,  or  thick  pus. 
Frequently  the  necrosis  spreads  deeply  into  the  proper  uterine 
substance,  so  that  the  inner  surface  shows  deep  excavations,  and 
the  muscular  tissue  is  necrosed.  The  destruction  may  extend 
in  places  to  the  peritoneum,  which  may  even  be  perforated.' 

Kokitansky  and  Virchow  called  some  cases  of  this  kind 
*  Erysipelas  malignum  puerperale  internum.'  They  mostly 
■occur  in  hospitals,  and  our  own  observation  leads  us  to  look 
upon  them  as  analogous  to  hospital  gangrene. 

Scharlau'  relates  a  case  in  which  a  perforation  of  the  uterus 
attending  this  kind  of  necrosis  opened  into  a  perforation  of  the 
intestine.  It  resulted  from  a  very  protracted  labour  terminated 
by  cephalotryptor.  There  was  laceration  of  the  vagina,  starting 
of  the  sacro-iliac  joints,  pus  on  the  articulating  surfaces,  denu- 
dation of  the  pubic  bone  opposite  the  rent  of  the  vagina.  Thus 
it  appears  that  necrosis  of  the  uterus  may  be  caused  by  the 
crushing  of  violent  labour,  and  the  attendant  alteration  of 
blood  and  nervous  exhaustion. 

Strangulation  of  an  umbilical  hernia  may  follow  labour, 
as  in  a  case  recorded^  by  Mr,  Bracey.  Recovery  followed 
operation. 

Remanent  Lesions  and  Diseases  from  Gestation  and  Labour, 

The  history  given  of  the  physiological  and  pathological 
processes  of  Gestation  and  Labour  includes  much  of  what,  in 
strict  sequence,  would  be  described  in  this  place.  It  will  be 
sufficient  here  to  give  a  systematic  enumeration  of  the  remanent 
lesions  and  diseases,  filling  up  the  gaps  and  imperfect  descrip- 
tions of  preceding  chapters,  and  stating  some  guiding  and 
connecting  general  propositions. 

'   MonatM-hr.  f.  (h'hurti^luindr,  ISGfi.  »  British  .Vcd.  Joiini.  1882. 
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Amongst  r/ene)ul  j^ropositlons  the  following  may  be 
stated: — 1.  Every  tissue  and  every  organ  has  been  tested  under 
high  pressure — that  is,  both  as  to  the  integrity  of  their  ele- 
mentary components,  as  to  their  perfection  of  construction,  and 
as  to  their  working  capacity. 

Few  women  go  through  the  trial  altogether  scathless.  Traces 
of  the  damage  sustained  in  the  struggle  will  commonly  be 
found  in  some  organ  or  tissue.  These  may  be  classified  as 
follows : — 

A.  Some  of  the  physiological  exaggerations  of  organs  and 
tissues  described  as  arising  during  gestation  remain.  Some  of 
these  will  be  intensified  by  labour  and  puerpery,  and  labour 
and  puerpery  may  add  new  disorders. 

B.  Some  pathological  diatheses  or  organic  lesions,  latent  until 
gestation  supervened,  and  evoked  by  that  process,  persist  in 
evidence.  These  also  may  be  further  intensified  by  labour  and 
puerpery,  and  new  lesions  and  diseases  may  be  evoked. 

C.  Traumatic  lesions. 

A.  Physiological  Exaggerations. 

In  the  vascular  system  we  find,  ansemia ;  hypertrophy  of  the 
heart ;  goitre,  exophthalmos  ;  venectases,  in  the  form  of  piles,  or 
of  varicosities  on  the  legs  and  vulva.  It  is  probable  also  that 
venous  dilatations  might  be  found  in  the  abdominal  and  tho- 
racic cavities  and  organs  if  they  were  systematically  searched 
for. 

The  liver  and  kidneys  may  not  recover  entirely  from  the 
granular  change  started  during  gestation. 

Paralysis  of  the  bladder  may  be  transitory,  lasting  not 
more  than  twenty-four  hours,  or  persisting  for  days  or  weeks. 
We  have  known  it  to  last  for  several  years.  It  is  mostly  the 
result  of  the  shock,  the  exhaustion  of  labour.  The  nervous 
energy  has  been  used  up,  and  until  a  fresh  store  has  been 
produced,  the  bladder,  like  the  uterus  and  intestines,  are  with- 
out the  due  supply.  It  is  not  uncommon  to  find  that  from 
this  cause,  for  a  day  or  two  the  bladder  refuses  to  act.  The 
obstetrist  should  always  have  a  catheter  in  his  pocket,  and  not 
wait  too  long  before  using  it,  for  should  the  bladder  not  empty 
itself,   the    accumulation   distending   the.  bladder   tends    still 
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further  to  paralyse  it.  Sometimes  the  bladder  will  act  with  the 
bowels.  But  if  there  is  still  on  the  second  or  third  day  reten- 
tion, or  dribbling,  which  means  retention  (as  explained  under 
'  Eetroversion  of  the  Gravid  Uterus,'  see  Vol.  I.),  we  must  seek 
the  cause  or  associated  conditions.  These  may  be  retroflexion 
of  the  large  uterus,  distension  of  the  uterus  by  a  clot,  loading 
of  the  rectum,  fever ;  or  the  retention  may  be  apparent  only, 
the  real  condition  being  non-secretion. 

Grrenser  describes  ^  twenty-five  cases  caused  by  swelling  of 
the  neck  of  the  bladder.  One  case  lasted  fourteen,  another 
seventeen,  days.  The  loss  of  power  is  rarely  permanent.  Eest, 
and  keeping  the  bladder  relieved  by  catheter,  will  commonly 
bring  recovery  in  a  few  days.  If  it  persist,  examination  should 
be  made  to  ascertain  if  the  uterus  is  in  due  position.  We  have 
known  retroflexion  of  the  enlarged  uterus  after  labom-  keep  up 
retention  of  urine.  To  hasten  recovery.  Faradisation  is  very 
effective. 

Whenever  there  is  any  doubt,  pass  the  catheter.  This,  if 
even  superfluous  as  treatment,  is  of  diagnostic  value. 

Sometimes  allied  to  paralysis  of  the  bladder  is  Cystitis.  ■ 
Chronic  cystitis  'occasionally  follows  labour,  and  this  origin 
should  be  considered  when  studying  the  affection.  Dr.  C.  ^Nlonod 
has  written  an  excellent  monograph  (1880)  on  the  subject. 
His  conclusions  are :  that  it  may  arise  from  pressure  of  the 
gravid  uterus,  and  from  the  hypersemia  which  the  bladder 
shares  from  proximity  to  the  uterus ;  that  there  is  an  acute 
cystitis  belonging  to  the  beginning  of  gestation  ;  that  there  is 
a  form  of  cystitis  beginning  after  labour,  properly  called  post- 
puei^jeral. 

In  like  manner  there  may  be  temporary  paralysis  of  the 
hoiveh.  Their  function  being  less  urgent  than  that  of  the 
bladder,  the  disorder  is  not  forced  upon  our  attention.  The 
bowels  ought  to  be  emptied  by  an  aperient,  if  required,  before 
labour  ;  and  commonly  the  rectum  at  least  is  emptied  during 
the  expulsion  of  the  child.  Then  it  lies  quiescent,  perhaps  for 
several  days,  unless  made  to  act  by  an  aperient  or  enema.  If 
there  is  evidence  of  accumulation  of  faeces,  a  warm  soap-aud- 
water  enema  should  be  given,  as  well  as  an  aperient.  If  the 
bowels  fail  to  act  on  the  second  day,  an  aperient  should,  as  a 

'  Moiiatufic/a:  f.  Crthurtd'.  1865. 
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rule,  be  administered.  The  action  of  the  bowels  provokes  the 
uterus  and  bladder,  and  thus  the  three  pelvic  organs  being 
unloaded,  the  course  of  childbed  is  made  smoother.  During 
the  first  action  cf  the  bowels  a  clot  is  frequently  cast  from  the 
uterus. 

We  have  seen  death  from  ileus  after  labour  as  well  as  after 
ovariotomy. 

Tlte  stomach  and  tlie  digestive  apparatus  commonly  partake 
of  the  general  debility  or  lassitude.  This  condition  has  to  be 
considered  in  regulating  the  diet.  The  old  fashion  was  to  keep 
the  lying-in  woman  on  gruel  and  other  thin  slops  for  a  week  or 
more.  There  was  reason  in  this  ;  but  the  practice  was  carried 
beyond  reason.  Oldham  was,  I  believe,  the  first  to  break  down 
this  routine.  He  recommended  substantial  feeding  the  day 
after  labour.  We  can  hardly  begin  too  soon  to  supply  the 
system  with  good  material  for  nutrition.  But  still  we  must  be 
governed  by  the  tolerance  of  the  stomach  and  the  digestive 
capacity.  For  twenty-four  hours,  at  least,  the  stomach  will 
hardly  bear  solid  food.  It  will  either  be  rejected  or  provoke 
colic.  We  have  seen  serious  mischief  caused  by  over-early  and 
over-much  feeding. 

We  must  remember  that  active  absorption  has  hardly  set 
in  under  forty-eight  hours.  There  is  a  stage  following  labour 
in  which  the  whole  system  is  at  rest,  or  craves  rest.  The  great 
argument  for  early  free  feeding  is,  that  if  good  food  is  not 
supplied  the  system  feeds  upon  itself — that  is,  it  is  apt  to  take 
up  noxious  matter,  to  poison  itself.  The  argument  is  well 
founded.  Still  we  may  defeat  our  object  by  free  feeding  before 
the  system  can  turn  the  food  to  account. 

Nervous  affections  attending  or  follovnng  upon  parturition. 
The  description  of  the  Xeuroses  of  Gestation  in  the  first 
volume  should  be  referred  to  as  an  introduction  to  the  present 
summary. 

Amongst  the  neuroses  attending  upon  parturition  is  a  group 
of  paralyses.  In  this  place  we  do  not  think  it  necessary  to 
describe  cases  of  cerebral  apoplexy.  This  subject  has  been 
incidentally  treated  in  the  section  on  sudden  death. 

Paralyses  of  the  special  senses.  We  have  already  seen  that 
deafness  and  amaurosis  may  follow  on  albuminuria  during  ges- 
tation.    But  a  case  narrated  by  Toynbee  seems  to  show  that 
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deafness  may  result  from  the  shock  of  labour.  He  relates  the 
case  of  a  lady  who  consulted  him  for  complete  deafness  of 
both  ears.  She  had  become  more  and  more  deaf  after  each 
succeeding  labour.  Thus  she  had  never  heard  the  voices  of 
her  younger  children. 

Paraplegia  has  followed  labour — examples  are  given  in 
Volume  I.  In  most  cases  gradual  recovery  takes  place.  We 
have  known  the  affection  to  be  confined  to  one  leg.  In  some 
cases  it  appears  to  be  due  to  shock  telling  upon  the  spinal  cord. 
We  may  suppose  that  the  diastaltic  function  was  excessively 
worked  so  as  to  exhaust  the  nervous  centre.  In  one  case, 
narrated  by  Eobert  Barnes,'  paraplegia  followed  epilepsy  during 
gestation.  The  gestation  ended  prematm-ely,  so  the  paralysis 
could  hardly  have  been  due  to  pressure.  In  some  cases 
paralysis  of  one  leg  has  been  caused  by  the  crashing  of  the 
crural  plexus  by  the  forceps  or  even  by  the  simple  pressure 
of  the  head  in  labour. 

Brown-Sequard  described  paraplegia  as  arising  from  retro- 
flexion of  the  uterus. 

In  some  cases  lameness  is  not  due  to  paralysis,  but  to 
relaxation  or  stretching  of  the  pubic  and  sacro-iliac  joints. 

Hughlings  Jackson  ^  reports  a  case  in  which  hemiplegia  of 
the  right  side  and  loss  of  speech  followed  flooding.  There  was 
no  valvular  disease. 

Dr.  Ball  describes  puerperal  paraplegia  very  fully.  He  says 
it  is  more  frequent  after  parturition,  but  that  it  sometimes 
occm's  during  gestation. 

The  puerperal  state  has  an  unfavourable  influence  upon  the 
functions  of  the  spinal  cord:  1st,  weakness  which  pregnant 
women  so  often  feel  in  the  legs ;  2nd,  aggravation  of  the  para- 
lytic symptoms  in  women  who  become  pregnant  after  being 
paralysed.     This  we  have  seen  is  not  constant. 

When  it  supervenes  in  the  puerperal  state  it  is  generally 
in  primiparae  ;  but  exceptionally  it  occurs  for  the  first  time  in 
pluri])ar?p.  When  it  has  once  occurred  it  is  liable  to  recur. 
The  development  of  the  disease  is  generally  slow,  insidious  ;  the 
patients  feel  weak  in  the  knees,  and  feel  a  tingling  sensation  in 
the  tips  of  the  toes.  By  degrees  these  symi)tonis  increase,  and 
paralysis  sets  in.  Only  one  limb  is  paralysed  at  first ;  at  length 
'   Lumlciiin  Lectures.  *  Loin/o/i  llnKp.  Tirp,  vol.  i. 
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both  become  paralysed,  and  in  several  cases  the  bladder  and 
rectum  are  afifected. 

In  some  cases  the  invasion  is  sudden,  and  the  progress  very- 
rapid.  Paralysis  of  both  limbs  may  be  complete  in  one  or  two 
days,  and  in  severe  cases  the  upper  limbs  become  paralysed, 
the  respiratory  function  is  affected,  and  death  rapidly  follows. 
At  post-mortem  examinations,  signs  of  acute  meningo-myelitis, 
with  abundant  suppuration,  have  been  frequently  found  ;  in 
other  cases  extensive  haemorrhage  of  the  spinal  cord  has  taken 
place.  In  one  case  the  spinal  cord  was  softened  in  the  greater 
part  of  its  extent.  The  sequelae  of  puerperal  paraplegia  are 
not,  however,  so  formidable  in  the  great  majority  of  cases  ; 
most  recover  in  a  few  weeks  or  months,  others  remain  crippled 
for  life.  In  these  latter  cases  there  evidently  exists  an  organic 
lesion.  In  the  former  the  paraplegia  must  be  attributed  to 
reflex  action. 

Theneiorotic  remanets,  as  deafness,  amaurosis,  aphonia,  forms 
of  paralysis  or  nervous  exhaustion,  have  been  studied  in  their 
connection  with  albuminuria  in  gestation  ;  as  also  insanity  (see 
Vol.  I.  p.  359).  These  disorders  are  also  especially  apt  to  follow 
severe  haemorrhage. 

The  uterus  is  also  liable  to  paralysis  after  labour.  The  con- 
dition known  as  inertia,  so  frequently  associated  with  haemor- 
rhage, is  a  form  of  paralysis.  It  is  mostly  temporary.  But  a 
minor  degree,  which  might  be  described  as  defective  tone,  may 
persist  for  an  indefinite  time.  It  is,  we  believe,  one  of  the 
factors  of  subinvolution.  It  is  certain  that  when  active  con- 
traction of  the  uterus  sets  in  and  is  sustained  after  labour,  there 
is  little  risk  of  defective  involution. 

We  have  seen  several  striking  examples  of  endm-ing  para- 
lysis of  the  uterus.  The  organ  remained  large,  even  in  cases 
where  it  was  not  retroflected ;  the  subjects  were  liable  to 
menorrhagia,  resisting  all  ordinary  treatment,  general  and  local. 
It  was  associated  with  paralysis  of  the  bladder,  so  that  in  one 
case  the  catheter  has  been  resorted  to  habitually  for  several 
years.  In  this  case  aphonia  also  complicates  ;  and  there  is 
general  defect  of  muscular  power.  In  another  case  the  bladder 
refuses  to  act  at  the  menstrual  epochs.  In  this  latter  case, 
improvement  is  progressing  under  the  topical  application  of 
Faradism. 
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To  obviate  this  condition  is  one  of  tlie  reasons  why  we 
systematically  ])rescribe  quinia,  ergot,  sometimes  adding  strych- 
nia, after  every  labour. 

In  some  cases,  whether  it  be  from  paralysis  of  the  ovaries 
or  otherwise,  amenorrhoea  and  sterility  follow  the  labour.  A 
condition  associated  with  this  was  described  by  J.  Y.  Simpson 
as  hyper-involution,  as  if  the  process  of  involution  did  not  stop 
short  at  the  point  of  elimination  of  the  structures  developed  for 
the  needs  of  gestation  and  partmition,  but,  passing  the  normal 
line,  went  on  into  atrophy. 

Pigmentation  arising  during  gestation  mostly  leaves  some 
traces  behind.  The  nipples,  the  lower  abdomen,  and  the  ex- 
ternal genitals  generally,  if  not  always,  retain  in  some  degree 
the  darker  colour  acquired.  We  have  had  under  our  care  at 
St.  George's  Hospital  a  remarkable  case  of  a  young  woman  who, 
after  being  delivered  of  a  syphilitic  child,  had  pelvic  cellulitis. 
Gradually  dark-bronzing  was  diffused  generally  over  the  skin, 
more  especially  marked  on  the  breasts,  abdomen,  external 
genitals,  attended  by  peculiar  languor  approaching  to  hebetude. 
The  condition  forcibly  suggested  advancing  Addison's  Disease. 
When  put  under  iodide  of  potassium,  a  marked  paling  of  the 
skin  and  general  improvement  quickly  took  place. 

This  case  strengthens  the  argument  already  stated  in  favour 
of  subjecting  the  suprarenal  glands  to  careful  examination  on 
every  opportunity  in  women  dyiug  in  gestation  and  puerpery. 

B.  Pathological  Diatheses  and  Organic  Lesions,  Evoked  or 
Intensified. 

It  is  not  always  possible  to  draw  the  line  between  the  cases 
which  apparently  fall  under  this  head  from  those  which  more 
obviously  fall  under  the  head  of  physiological  exaggerations. 
They  dovetail  or  overlap. 

Foremost  amongst  the  diatheses  evoked  are  the  strumous, 
tubercular,  and  neurotic.  Strrinia  is  revealed  in  mastitis, 
pelvic  inflammations,  protracted  discharges. 

Taherciilosif!  is  revealed  by  similar  conditions,  and  furtlicr 
by  the  aggravation  of  lung-mischief. 

The  neuroses — insanity,  chorea,  epik'psy,  ague — have  been 
discussed  in  the  History  of  Diseases  of  Gestation. 
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The  heart.  Where  heart-disease,  especially  hypertrophy, 
previously  existed,  it  is  almost  certain  to  be  aggravated  by 
gestation  and  labour.  Associated  conditions,  as  exophthalmos 
and  goitre,  become  intensified. 

The  liver  and  kidneys.  The  same  may  be  predicated  of 
these  organs. 

The  lungs.  The  relations  of  phthisis  have  been  discussed 
in  the  History  of  Diseases  of  Gestation.  Bronchiectasis,  if  pre- 
viously existing,  becomes  aggravated.  But  it  may  be  produced,  or 
the  foundation  for  it  laid,  during  the  violent  straining  of  labour. 
This  is  more  likely  if  ergot  have  been  given.  Emphysema  is 
sometimes  associated  in  this  way  with  bronchiectasis.  We  have 
seen  striking  instances  of  this  produced  by  ergotic  labour.  Some 
of  the  over-distended  air-vesicles  give  way  ;  air  spreads  rapidly 
in  the  connective  tissue,  extending  from  the  lungs  to  the  neck 
and  even  to  the  chest. 

C.  Traumatic  Injuries. 

The  shin.  Under  the  rapid  stretching  of  the  skin  of  the 
abdomen  during  gestation,  the  tissues,  unable  to  keep  pace  by 
growth,  give  way.  The  *  striae  gravidarum, '  result.  These 
have  been  described  in  the  History  of  Grestation,  Vol.  I.  p.  294. 

We  may  here  repeat  the  conclusions  there  set  forth  :  (1) 
that  the  presence  of  striae  is  a  frequent  remanet  of  gestation; 
(2)  that  theu-  presence  is  not  absolute  proof  of  present  or  past 
gestation  ;  (3)  that  their  absence  is  not  proof  of  nulliparity. 

Striae  are  sometimes  formed  on  the  breasts. 

Separation  of  the  recti  abdominis  muscles  sometimes  takes 
place  during  gestation  and  labour.  This  may  occur  at  the 
umbilicus,  or  along  the  linea  alba.  In  either  case  this  separa- 
tion may  give  rise  to  hernia,  made  evident  under  straining  or 
expulsive  efforts.  This  condition  is  sometimes  called  '  Even- 
tration.' "WTien  it  exists,  it  must  be  counteracted  by  a  well- 
devised  belt. 

Pendulous  belly.  With  or  without  separation  of  the  recti 
muscles,  the  abdominal  walls  may  become  so  relaxed  after  one 
or  several  labours  as  to  lose  all  tone  and  power  of  supporting 
the  intestines.  The  belly  hangs  down  over  the  piibes ;  and  in 
the  event  of  another  pregnancy  the  growing  uterus,  ill-supported. 
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bags  over,  and  there  results  a  form  of  dystocia,  which  will  be 
described  under  that  head.  To  obviate  this  it  is  extremely  de- 
sirable to  supplement  the  defective  functions  of  the  abdominal 
walls  by  wearing  a  firm  binder.  Under  the  influence  of  this  aid, 
the  muscles  and  other  constituents  regain  some  of  their  lost 
power. 

The  utemts  and  perhnetric  structures.  Fissures  of  the  neck 
not  healing  may  entail  subinvolution,  endometritis,  ulceration, 
menorrhagia,  perimetritis,  sterility  (Whitehead,  Emmet),  and 
even  paralysis  of  the  organ. 

The  vagina  remaining  relaxed,  there  ensue  prolapsus  in 
the  form  of  rectocele,  cystocele,  uterine  displacements.  If 
there  have  been  sloughing,  fistulse  and  cicatricial  contractions 
result. 

The  'perinwiim  may  also  lose  its  firmness  from  over-disten- 
sion or  laceration.  This  weakness  may  indirectly  favour  pro- 
lapse of  the  uterus,  since  the  floor  of  the  pelvis  is  impaired. 
The  vulva  also  unduly  stretched,  and  the  sphincter  injured,  the 
retentive  power  of  the  lower  part  of  the  abdominal  cavity  is 
weakened. 

Occasionally  sloughing  or  gangrene  of  the  vulva  follows 
labour.  We  have  observed  it  after  scarlatina  and  diphtheria. 
Chavanne'  described  an  epidemic  of  this  aflfection.  Humbert '^ 
describes  a  similar  epidemic  at  the  Charite  in  Paris.  Dubois, 
Otto,  relate  similar  instances.  All  these  occurred  in  hospitals. 
They  may  be  compared  to  hospital  gangrene  in  surgical  cases. 
Some  are  due  to  erysipelas.  Dr.  Herman''  has  collected  valuable 
records  bearing  upon  this  subject. 

Evidences  of  past  gestation,  of  nulliparity,  and  of  virginity. 

It  is  convenient  to  consider  fii'st  the  evidences  of  past  gesta- 
tion, since  these  consist  of  positive  signs,  whilst  the  evidences 
of  nulliparity  and  virginity  mostly  consist  in  the  negation  of 
the  positive  signs  of  gestation. 

A.  Evidences  found  in  the  living. — 1.  Of  completed  ges- 
tation and  labour  at  term.  2.  Of  incompleted  gestation,  of 
abortion  or  premature  labour,  recent  and  remote. 

'    Oozcttr  Mi'd.  dc  Parix,  1852.  '  Arclilreg  dc  Tocologie,  1876, 

*  Ohstetr.  Trans.  1883,  vol.  xxv. 
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A.  In  the  Living.     Recent  and  remote. 
Some  of  the  conditions  enumerated  in  the  preceding  section, 
'  Remanent  Lesions  and  Diseases.' 

1.  In  the  recently  delivered  at  terra.  We  find  in  the  breasts  : 
fulness,  perhaps  hardness,  secretion  of  milk,  darkened  areola, 
prominence  of  tubercles. 

In  the  abdoinea  the  skin  and  abdominal  walls  lax,  flaccid; 
the  striae  and  pigmentation  still  marked.  The  uterus  is  enlarged, 
as  determined  by  bimanual  examination ;  the  cervix  is  soft, 
fissui^ed,  gaping,  open,  generally  admitting  the  finger ;  muco- 
puriform  discharges,  perhaps  tinged  with  blood,  escaping ;  the 
vagina  large,  flaccid,  with  free  mucous  secretion  ;  the  perimeum 
lax  or  gaping,  torn  at  the  fourchette  or  beyond.  Within  the 
first  week,  these  signs  are  especially  marked ;  with  the  excep- 
tion of  the  milk  secretion,  they  tend  to  subside  after  a  month. 

During  the  first  few  weeks,  the  speculum  will  reveal  a  more 
or  less  intense  red  '  raw-looking '  aspect  of  the  vagina  and 
vaginal-portion,  due  to  the  process  of  restoration  of  the  mucous 
membrane  after  the  contusion  of  labour ;  more  or  less  epithe- 
lium-shedding;  and  round  the  os  externum  there  is  almost 
invariably  a  circle  of  abrasion,  with  prominent  villi  from  shed- 
ding of  the  epithelium  at  the  part  which  bore  the  chief  brunt 
of  the  bruising  during  the  passage  of  the  head. 

2.  The  signs  of  recent  abortion.  The  chief  signs  are  :  soft, 
relaxed  vagina,  free  mucous  secretion,  enlarged  uterus,  dilated 
OS,  added  to  the  '  remanent  conditions  of  early  pregnancy,' 

The  evidence  of  remote  abortion  is  too  uncertain,  to  justify 
a  positive  opinion.  But  usually,  as  after  labour  at  term,  the 
vagina  has  lost  much  of  the  contractibility  and  rugosity  of 
virginity. 

Nulliparity.  The  negative  evidence  consisting  in  the 
absence  of  the  usual  remanent  conditions  of  gestation.  The 
jpositive  evidence  consisting  in  small,  smooth,  conical  vaginal- 
portion,  especially  with  minute  os  externum  ;  with  this  there 
may  be  the  lax  vagina  and  vulva,  indicating  sexual  relations. 
The  fallacies  are,  however,  important.  First,  we  have  known 
delivery  at  term  to  be  followed  by  a  condition  of  cervix  and  os 
externum  that  could  not  be  distinguished  from  the  virgin 
characters.  The  lax  vagina  and  perinseum  may  have  been  pro- 
duced by  sexual  intercourse  or  masturbation. 


394  SIGNS   OF   PAST   PREaNANCY.  chap.  yii. 

Virginity.  Negative  :  absence  of  the  remanent  conditions 
of  gestation.  Positive :  the  presence  of  the  hymen,  a  narrow, 
contractile  vagina,  persistence  of  the  rugse,  a  small  smooth 
vaginal-portion  and  os  uteri.  Amongst  the  fallacies  are : 
Surgical  treatment  or  accident  may  have  removed  the  positive 
signs;  the  hymen  may  survive  sexual  intercourse,  gestation, 
and  labour,  whilst  its  absence  does  not  disprove  virginity. 

B.  In  the  Dead.  Past  joregnancy  at  term.  Recent,  that  is, 
within  a  month  or  whilst  involution  is  going  on.  In  addition 
to  some  of  the  signs  enumerated  as  evidence  of  recent  delivery 
in  the  living,  there  is  the  corpus  luteum  in  the  ovary  tending 
to  cicatrisation,  the  weight  of  the  uterus  exceeding  1,200 
grains,  its  length  exceeding  three  inches ;  the  anterior  and 
posterior  walls  not  in  such  close  proximity  as  in  the  nulliparous 
uterus,  the  posterior  wall  more  bulging,  the  fundus  between 
the  angles  arched  and  rounded,  perhaps  peritoneal  rugte,  mostly 
transverse  on  posterior  wall  near  the  lower  portion ;  the 
uterine  sinuses  visible,  some  with  clots  or  thrombi  in  them, 
breaking  up ;  the  mucous  membrane  not  fully  reformed,  a  line 
of  demarcation  at  the  os  uteri  internum  ;  seat  of  placenta  still 
marked  as  a  projecting  surface ;  the  cervix  still  large,  the 
arbor  vitse  less  distinct,  free  secretion,  recent  laceration  of  the 
OS  externum,  generally  on  the  left  side ;  ecchymosis  of  the 
vaginal-portion  ;  serous  effusion  in  the  pericervical  connective 
tissue.  The  vagina  is  lax,  the  rugae  are  somewhat  smoothed 
out,  remains  of  ecchymosis,  free  epithelium-shedding.  The 
perinceuvi  shows  the  recent  wound  of  the  fourchette  or  bej'ond, 
and  probably  ecchymosis  and  oedema  of  the  labia  vulvae  will  be 
seen. 

The  breasts  are  enlarged ;  milk  is  found  in  the  lacteal 
ducts. 

After  a  month,  the  involution-process  being  completed  or 
nearly  so,  the  above  signs  are  less  conspicuous  ;  the  arched 
fundus  uteri  remains  ;  the  vaginal-portion  commonly  remains 
fissured  in  lobes,  thickened  ;  the  perineum  may  show  cicatrices. 
The  seat  of  the  placenta  may  be  traced  for  some  time  longer. 

In  the  living  and  dead  some  fallacies  have  to  be  considered  : 
Surgical  treatment  may  account  for  fissure  of  the  vaginal- 
portion ;  th(^  removal  of  large  fibroid  funioiir  or  polypi  may 
leave  the  uterus  enlarged. 
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The  llnenj  cdhlcantes  or  strlw  have  been  already  discussed 
as  to  their  significance. 

After  recent  abortion.  The  corpus  luteum  showing  a  cavity 
and  surrounding  vascularity  according  to  the  lapse  of  time  from 
conception.  The  tubes,  ovaries,  and  uterus  show  vascularity ; 
the  mucous  membrane  of  the  uterus  exhibits  a  roughened  surface 
from  shreds  of  decidua ;  a  serous  or  sero-sanguineous  secretion 
bathes  the  uterine  cavity  and  the  tubes.  The  uterus  is  above 
the  normal  weight  and  size.     The  vagina  is  lax. 
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CHAPTER   VIII. 

ACCIDENTS  OF  PUEKPERY — ACCIDENTS  OF  LACTATION:  DYS- 
GALACTIA  ;  AGALACTIA  ;  GALACTORRHCEA  ;  CONGESTION  WITH 
MILK  ;    GALACTOCELE  ;    MASTITIS  ;    ABSCESS    OF    BREAST. 

The  student  is  advised  to  refer  back  to  the  section  on  the 
Anatomy  of  the  Breast  (p.  188,  Vol.  I.),  and  to  the  chapter  on 
the  '  Puerperal  Process  '  (p.  54,  Vol.  II.),  as  a  preparation  for 
the  study  of  this  subject. 

We  have  several  times  pointed  out  that  a  considerable 
proportion  of  mothers  are  not  able  to  fulfil  the  last  stage  of  the 
work  of  reproduction,  that  of  suckling.  The  woman  may  have 
struggled  through  gestation  and  labour  with  tolerable  success, 
but  she  can  do  no  more.  The  breast-glands,  which  are  really  part 
of  the  glandular  system  of  the  skin,  share  in  the  want  of  de- 
velopment of  this  tissue,  and  in  the  general  defect  of  glandular 
development  throughout  the  body.  Hence,  when  the  call  comes 
for  the  breasts  to  enter  upon  duty,  one  of  these  things  happens : 
first,  there  is  total  or  almost  total  failure  to  secrete  milk : 
agalactia  ;  or  a  futile  attempt  is  made  ;  the  breasts  become 
engorged ;  for  a  few  days,  perhaps,  a  scanty  supply  of  milk 
is  secreted,  and  then  it  stops  ;  the  breasts  become  flaccid, 
and  'dry  up';  the  function  has  foiled:  ihis  is  another 
form  of  agalactia.  Can  anytliing  be  done  to  stimulate  the 
secretion  of  milk  when  deficient  ?  Generous  diet,  tonics,  cod- 
liver  oil  should  be  tried,  on  the  general  princi})U^  of  nourisli- 
ing  the  patient.  The  woman  is  in  danger  of  being  over-plied 
with  stoiit.  Certain  special  means  are  vaunted.  Amongst 
these  is  the  application  of  the  loaves  of  tlic  castor-oil  plant. 
We  have  little  faith  in  it.  Another  is  persistent  rubbing,  with 
constant  drawing  of  the  breasts  by  the  child  oi-  the  ])uinp. 
Some  other  agents  are  credited  with  galactogogic  viriu(\  Wo 
do  not  discuss  (hem,  because  we  believe  thai  niilk-seerelion  de- 
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pends  upon,  first,  healthy  nutrition  of  the  woman,  secondly, 
upon  the  development  of  the  breasts  and  other  glands.  If  one 
or  other  or  both  these  conditions  fail,  it  is  a  sin  against 
physiology  to  endeavour  to  force  secretion,  after  having  given 
a  fair  trial  of  ordinary  means,  as  good  diet,  gentle  frictions, 
and  drawing  of  the  breasts.  To  excite  the  system  and  the 
breasts  beyond  this  is  to  goad  them  beyond  their  capacity.  It 
is  like  digging  spurs  into  a  jaded  horse.  It  irritates  and  wears 
the  woman,  and  may  cause  inflammation  and  abscess  of  the 
breasts.  Or,  again,  the  secretion  of  milk  sets  in  with  a  rush ; 
the  breasts  become  greatly  engorged  with  milk  and  blood  ;  the 
milk  escapes  imperfectly,  part  being  retained  in  the  ducts,  the 
excretory  orifices  being  more  or  less  obstructed. 

Ratzenbeck  says  that  a  duct  may  be  obstructed  by  accumu- 
lation of  epithelium,  and  that  this  may  be  recognised  by  a  very 
minute,  white,  projecting,  translucent  vesicle. 

In  some  cases,  again,  the  secretion  is  excessive  and  is  freely 
excreted,  more  than  sufficing  for  the  child,  and  overflowing : 
galactorrlioea. 

These  three  deviations  from  the  healthy  type  may  be  said 
to  be  forms  of  dysgalactia. 

In  some  cases,  the  breasts  may  be  overpowered  by  the  task 
imposed  upon  them.  Engorgement  leads  to  inflammation  : 
Tnastitis  ;  and  mastitis  commonly  ends  in  abscess  ;  sometimes, 
however,  in  resolution. 

We  must  trace  briefly  the  history  of  these  events.  In 
healthy  women,  capable  of  nursing,  the  flow  of  milk  sets  in  on 
the  third  day.  For  the  first  day  after  labour  no  marked  change 
in  the  size  or  firmness  of  the  breasts  is  observed.  In  many 
cases,  it  is  true,  a  little  milk  is  secreted  during  gestation.  This 
is  evidence  that  the  glandular  structure  is  preparing  for  its 
function.  But  it  is  only  when  the  uterus  has  accomplished  its 
work,  when  the  blood-current  is  turned  ofl"  from  the  pelvis  and 
determined  to  the  new  focus  of  energy,  that  the  breasts  start 
on  active  duty.  On  the  second  or  third  day  there  is  almost  in- 
variably a  marked  enlargement  of  the  breasts ;  they  become 
harder  and  more  prominent.  There  is  active  hypereemia  or 
determination  of  blood  to  these  organs — a  condition  alwavs  ob- 
served in  glands  called  upon  to  secrete.  Sofar,  then,  the  process 
is  perfectly  normal ;  and,  on  physiological  reasoning,  we  should 
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not  anticipate  any  degree  of  febrility,  any  more  than  we  should 
from  the  hypenemia  of  the  stomach  and  digestive  glands  after 
a  meal.  But  it  is  a  matter  of  observation  that  on  the  second 
and  third  day  the  pulse  and  temperature  often  rise  ;  this  is 
attended  or  preceded  by  a  slight  tremor  or  rigor,  which  is  fol- 
lowed by  thirst,  and  perhaps  by  perspiration.  These  symptoms 
mark  the  so-called  milh-fever  or  ephemera.  In  a  day  or  two, 
when  the  milk  flows,  this  febrility  subsides. 

Now  an  important  pathological  and  clinical  question  arises : 
Is  this  febrile  movement  really  due  to  the  milk-process  ?  Is 
there,  in  short,  such  a  disorder  as  milk-fever  ?  Fordyce  Barker 
says  that,  under  proper  care,  milk-fever  is  an  exceptional 
incident.  Winckel  denies  it.  The  observations  of  Fancourt 
Barnes,  made  with  great  care  in  the  British  Lying-in  Hospital, 
also  answer  this  question  in  the  negative.  These  observations 
show  that  in  most  puerperse  in  healthy  conditions  there  is  no 
rise  of  pulse  or  temperature  attending  the  establishment  of  the 
milk-secretion  ;  and  that  where  such  rise  occurs  it  may  be  traced 
to  defective  hygienic  conditions :  errors  in  diet,  emotional  dis- 
turbances, sepsis,  or  hospital  influences.  This,  then,  is  what 
fever  means :  something  wi'oug  in  the  surroundings  or  in  the 
internal  organisation  of  the  patient.  When  rise  of  pulse  and 
temperature  is  observed  in  more  than  one  patient  in  a  hospital, 
it  strongly  suggests  that  something  is  amiss  in  the  hospital 
construction  or  administration.  This  something  may  be  direct 
heterogenetic  infection,  or  such  disturbing  influence  of  the 
excreting  capacity  of  the  patient  as  to  favour  autogenetic 
poisoning. 

Believing  as  we  do  that  milk-fever  means  obstructed  ex- 
cretion and  a  form  of  toxaemia — slight,  it  may  be — we  may 
describe  the  symptoms  of  the  afl'ection  which  passes  under  this 
name  as  follows:  slight  rigor,  headache,  flushed  face,  furred 
tongue,  thirst  and  loss  of  appetite,  heat  and  dryness  of  the  skin 
(the  temperature  rising  to  100°  or  101°  F.),  quick  pulse  (100  or 
more),  painful  and  distended  breasts,  sometimes  to  the  extent 
of  embarrassing  res])iratioii.  These  symptoms  conimonl}'  sub- 
side within  twenty-four  hours. 

Milk-fever  may  be  prevented  in  most  cases  by  careful 
attention  to  the  hygienic  conditions  of  the  puerpera;  by 
vaginal   injections    of    hot   water,   carbolised   or   simple;    by 
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securing  rest  after  the  labour  ;  by  giving  nutritious  diet ;  by 
applying  the  child  to  the  breast  on  the  day  following  lal)our, 
before  the  engorgement  has  set  in ;  relieving  the  bowels  by 
a  saline  purgative;  by  giving  the  tonic  antiseptic  mixtin-e  of 
quinine,  ergot,  and  digitalis.  Dover's  powder  is  sometimes  useful. 
Gentle  friction  of  the  breasts  from  the  circumference  towards 
the  centre  may  also  be  beneficial.  If  the  fever  persist  beyond 
twenty-four  hours,  it  becomes  puerperal  fever. 

Mastitis.  Inflammation  is  apt  to  occur  in  any  gland  or 
tissue  when,  during  the  first  impetus  of  physiological  activity, 
some  disturbing  influence,  as  cold,  violence,  or  obstructed 
excretion,  intervenes.  This  is  the  more  likely  to  happen  in 
women  of  a  strumous  diathesis.  A  strong  predisposing  cause 
is  hgemorrhage  at  the  time  of  labour. 

Amongst  the  immediate  causes  are  :  persistence  in  applying 
the  child  or  the  breast-pump  too  soon  after  labour — that  is, 
during  the  first  twenty-four  hours,  before  milk  is  secreted; 
injudicious  friction  of^the  breasts  ;  the  presence  of  cracks  or 
fissures  in  the  nipples ;  imperfect  development  or  flattening  of 
the  nipples.  "When  these  two  latter  conditions  exist,  attempts 
to  suckle  are  especially  apt  to  cause  inflammation.  The  openings 
of  the  galactophorous  ducts  may  be  obstructed  ;  then  engorge- 
ment in  the  ducts  and  in  the  proper  glandular  tissue  entails 
hyperemia  ;  hypersemia  easily  passes  into  inflammation,  and 
inflammation  into  abscess. 

There  are  three  kinds  of  abscess.  The  Jirst  kind  is  su-per- 
Jicial ;  its  seat  is  between  the  skin  and  the  superficial  surface 
of  the  gland.  It  is  generally  rapid  in  its  course;  the  consti- 
tutional disturbance  is  not  great.  It  'points'  soon.  The 
second  kind  is  the  true  glandular  abscess  ;  it  involves  one  or 
more  masses  or  lobes  of  gland  tissue.  The  symptoms  are  severe. 
The  great  stretching  of  the  parts — the  pus  collects  within  the 
fascia  of  the  organ — induces  agonising  pain,  throbbing,  and 
enlargement.  It  is  commonly  attended  by  fever.  After  a  time 
it 'points.'  The  third  is  the  submammary.  Its  seat  is  the 
connective  tissue  behind  the  gland.  It  is  slow  in  progress  ;  the 
breast  proper  is  often  free  from  implication ;  the  constitutional 
reaction  comes  late  ;  the  pointing  is  slow.  This  form  presents 
a  remarkable  appearance.  The  breast  is  pushed  forward  by 
something  behind  it. 
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The  breast  is  far  from  being  affected  equally  or  uniformly. 
One  or  more  lobes  may  be  seized,  whilst  others  remain  free  and 
continue  their  function  of  secreting  healthy  milk.  One  breast 
only  may  be  attacked.  Nunn  has  drawn  attention  to  the  fact 
that  the  lower  segment  of  the  gland  is  twice  as  liable  to  be  the 
seat  of  suppurative  inflammation  as  the  upper.  This  is  explained 
by  the  lower  segment  being  dependent,  and  there,  the  seat  of 
passive  congestion,  the  blood  and  the  milk  are  disposed  to  stag- 
nate. This  fact  points  to  the  principle  of  the  treatment,  pro- 
phylactic and  curative,  of  supporting  the  breast  from  below. 
The  two  breasts  appear  to  be  equally  liable. 

The  time  when  abscess  occurs  is,  in  the  majority  of  cases, 
within  the  first  two  months — more  especially  within  the  first. 
Nunn,  analysing  58  cases,  expressed  the  following  formula: 
If  we  assume  the  liability  to  inflammation  during  the  first  two 
months  to  be  as  4,  then  the  liability  dm-ing  the  following  seven 
months  collectively  falls  to  1,  and  for  the  period  after  the  ninth 
month  it  rises  to  2.  The  deductions  from  this  are  that,  when 
the  breasts  have  proved  their  capacity  by  undisturbed  work 
during  the  first  two  months,  there  is  little  to  fear ;  and  that 
the  inflammations  which  threaten  after  the  ninth  month  are  the 
result  of  over-lactation,  and  ought  to  be  averted.  Accepting 
this  latter  proposition,  the  chief  study  must  be  directed  to  the 
prophylaxis  of  the  inflammations  that  arise  during  the  first  two 
months. 

Hyper-lactation.  It  is  convenient — although  in  opposition 
to  chronological  order — to  dispose  in  the  first  place  of  the 
inflammations  of  protracted  lactation.  What  constitutes  pro- 
tracted lactation?  The  question  hardly  admits  of  a  definite 
answer  applying  to  all  cases.  As  in  so  many  other  problems, 
the  capacity  for  lactation  is  relative,  varying  with  the  individual. 
We  must,  then,  seek  for  the  signs  which  denote  that  the  term 
of  lactation  has  reached  its  limit.  It  is  perhaps  generally  true 
that  a  healthy  woman  may  safely  suckle  for  nine  months ;  some 
go  on  witliout  obvious  distress  for  a  year,  but  few  exceed  that 
period  without  damage.  A  sense  of  weariness,  of  weakness, 
creeps  on ;  the  yield  of  milk  falls  off  in  quantity  and  quality ; 
it  becomes  thinner,  more  watery;  the  proportion  of  oil-globules 
is  smaller  {8ee  figs.  71,  72,  Vol.  I.).  If,  under  these  circum- 
stances, suckling  be  persisted  in,  the  system  and  the  breasts 
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alike  are  strained  beyond  their  powers,  and  a  slow  kind  of 
inflammation  of  the  breasts,  easily  merging  into  abscess,  is  very 
apt  to  set  in.  One  almost  constant  sign  of  over-suckling  is 
a  weary,  dragging  aching  between  the  shoulders.  This  is  due 
partly  to  muscular  weakness,  partly  to  reflex  action.  Nunn 
shows  that  over-lactation  leads  to  a  spinal  cachexia.  This  is 
marked  by  a  peculiar  dryness  and  chalkiness  or  opacity  of  the 
skin,  drowsiness,  loss  of  appetite,  constipation,  dyspepsia,  in- 
continence of  urine,  physical  and  mental  lethargy  ;  the  necessary 
task  of  weaning  appearing  to  the  patient  to  be  one  of  in- 
surmountable difficulty.  The  breasts  become  preternaturally 
large  and  flabby,  the  peripheral  portions  of  the  lobes  being  most 
engorged.  Various  neuralgic  troubles  arise.  In  the  section  on 
Albuminuria  (Vol.  I.  p.  391)  we  cited  the  description  by  Power 
of  the  loss  of  accommodation  of  the  eyes  and  other  troubles  of 
vision  ;  deafness,  also,  is  apt  to  occur  or  be  aggravated.  In  one 
case  seen  by  us  the  woman,  under  excessive  suckling,  became 
liable  to  fainting-fits.  She  lived  poorly,  and  was  frequently 
overworked.  One  day,  after  dragging  her  infant  for  three  or 
fom'  miles,  she  went  to  bed  much  exhausted,  and  was  found 
dead  in  bed.  On  autopsy,  there  were  found  general  marks  of 
ansemia ;  the  blood  itself  was  thin,  scanty,  and  fluid. 

Now  it  is  obvious  that  these  conditions — evidence  as  they 
are  of  exhaustion — indicate  preventive  treatment.  If  the 
system  do  not  respond  fairly  to  generous  diet  and  tonics,  no 
time  should  be  lost  before  weaning.  This  course  will  be  the 
more  imperative  if  menstruation  have  returned,  and  if  the  child 
do  not  thrive. 

We  may  now  return  to  the  subject  of  inflammation  and 
abscess  proper  during  the  first  two  months  after  delivery. 

Astley  Cooper  described  the  inflammation  as  adhesive  in  the 
first  stage,  suppurative  in  the  second,  and  ulcerative  in  the  third. 
This  general  proposition  is  of  extreme  clinical  value.  The 
glandular  form  of  the  afi'ection  is  that  which  chiefly  demands 
attention.  One  lobe  after  another  may  become  inflamed,  so 
that  there  may  arise  a  succession  of  '  knots  '  and  abscesses. 
These,  bursting  or  being  artificially  opened,  may  leave  sinuses 
obstinate  to  treat.  Sometimes  the  ulcerative  process  eats  across 
galactophorous  ducts,  and  then  milk  as  well  as  pus  flows  from 
the  sinuses ;  these  are  especially  difficult  to  treat.     Sometimes 
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lobes  of  the  gland,  with  connective  tissue,  become  necrosed  and 
form  sloughs.  In  this  way  blood-vessels  may  be  opened,  and 
serious  hgemorrhage  result. 

Depressed  nipples.  When  the  child  is  put  to  ill-developed 
nipples,  secretion  being  excited  and  excretion  retarded,  engorge- 
ment and  inflammation  are  very  apt  to  arise.  This  defect  is 
often  due  to  habitual  pressure  upon  the  nipples  by  ill-adjusted 
corsets.  It  is  therefore  one  of  the  points  to  which  '  hygienic 
dress  '  should  be  directed.  During  gestation,  careful  attempts 
may  be  made  to  draw  out  the  nipples  by  a  breast -pump  or  by 
the  application  of  an  exhausted  soda-water  bottle.  But  this 
plan  must  be  adopted  with  great  caution,  lest  prematui'e  labour 
be  provoked.  It  should  be  commenced  within  twelve  hours 
after  delivery,  so  as  to  prepare  the  nipple  for  the  first  efforts  of 
the  infant. 

Fissures  or  cracks  may  occm-  independently  of  erosion  or 
ulceration.  The  smallest  fissure,  only  seen  on  minute  inspection, 
is  enough  to  cause  agony  in  nursing.  Eest  is  the  first  remedy; 
this  is  materially  aided  by  the  lead  nipple-shields ;  and,  during 
rest,  touching  with  nitrate  of  silver  and  covering  with  collodion 
are  of  service. 

Infiariiriiation  of  the  nipple  may  occur  dimply  or  as  an 
attendant  upon  erosion,  fissures,  or  cracks.  Eczema  is  a  rare 
affection.  The  best  general  treatment,  applying  to  all  the 
described  affections,  consists  in  great  care  m  washing  away 
remnants  of  milk  after  nursing,  then  smearing  the  part  with 
a  salve  made  of  liquor  plumbi  j.,  prepared  calamine  powder  j., 
glycerine  j.,  and  vaseline  vij. ;  then  to  protect  the  nipple  by 
the  lead  shield ;  glycerine  and  tannin  is  often  a  valuable  appli- 
cation. Suckling  is  often  made  endurable  by  making  the  child 
draw  through  an  elastic  tube  fitted  to  a  glass  nipple-shield. 
Thus  the  direct  dragging  upon  the  sore  nipple  is  avoided. 

There  are  various  forms  of  sore  nipples.  Erosion  or  excoria- 
tion  consists — we  cite  Fordyce  Barker — in  a  superficial  wound 
of  the  skin,  the  epidermis  being  abraded  liy  nursing.  Some- 
times there  are  little  vesicles  on  the  apex  or  sides  of  the 
nip])le,  which  are  broken  by  sucking  ;  scabs  form,  and  'chapped 
nipples '  result.  Then  the  whole  thickness  of  the  skin  is 
destroyed  ;  this  is  ulceration.  The  surface  then  is  bright  red, 
granulated,  frequently  swollen,  and  grooved  in  fissures.    Under 
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this  state  nursing  is  acutely  painful.  We  have  seen  half  the 
nipple  eroded  under  this  process.  The  best  application  is  the 
nitrate  of  lead  recommended  by  Wilson,  of  Glasgow.  Barker's 
formula  is  nitrate  of  lead  gr.  x.-xx.,  glycerine  ^j.  We  have 
used  it  with  excellent  effect.  Care  is  requisite  to  wash  off 
the  lead  before  putting  the  child  to  the  breast.  In  the  early 
stage,  after  drying  the  surface  with  soft  linen,  it  may  be 
painted  with  the  compound  tincture  of  benzoin,  or  with 
collodion.  Thus  an  artificial  skin  is  provided,  under  which 
healing  goes  on. 

But  if  the  ulceration  proceed,  weaning  must  be  promptly 
enforced.  Not  seldom  a  day  or  two  of  rest  is  enough ;  and 
then  nursing  may  be  resumed. 

During  the  inflammatory  stage  of  the  glandular  form  there 
are  nodulated  indurations,  'lumps  in  the  breasts,'  rendering 
lactation  painful,  and  often  involving  its  suspension.  This  is 
the  form  which  succeeds  lacteal  obstruction  or  engorgement. 

In  the  cases  in  which  suppuration,  sloughing,  and  sinuses 
occur,  there  is  commonly  irritative  fever,  marked  by  chills, 
rigors,  quickened  pulse,  loss  of  temperature,  and  exhausting 
perspirations.  Vomiting  and  diarrhoea  sometimes  occur,  in- 
dicating absorption  of  pus  or  ichor  from  the  suppurating 
surface.  Emaciation  ensues.  Delirium,  even  mania,  have 
been  recorded. 

In  connection  with  this  fever  there  is  a  complication  rarely, 
if  ever,  described.  This  is  the  puerperal  condition.  We  are 
not  dealing  with  a  pure  inflammation  of  the  breast,  but  with 
inflammation  accompanied  and  modified  by  the  degraded 
blood,  laden  with  the  debris  of  tissues  undergoing  involution 
and  struggling  to  be  excreted.  The  breast  should  be  an  active 
participator  in  this  work  of  excretion.  If  it  fail,  greater  strain 
is  thrown  upon  other  organs,  and  the  probability  of  waste-stuff 
being  retained  in  the  system  is  great. 

The  diagnosis  is  especially  important  as  a  guide  to  treat- 
ment. It  is  directed,  then,  to  the  determination  of  the  stage  of 
the  affection.  In  the  first  or  adhesive  stage,  the  breast  is 
swollen,  but  it  is  not  often  so  tense  as  to  present  a  shining 
as]Dect;  there  is  no  spot  showing  special  discolouration,  and 
fluctuation  is  not  made  out.  In  the  second  or  suppurative 
stage,  the  appearance  is  characteristic.     If  the  breast  be  com- 
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pletely  bared,  the  prominence  and  tension,  the  glazed  surface 
and  peculiar  bluish  colour  of  the  skin,  in  parts  more  or  less 
thinned,  constitute  enough  to  reveal  suppuration,  even  with- 
out palpation,  to  bring  out  fluctuation.  The  ulcerative  or 
sloughing  stage  is  too  obviously  marked  to  require  special 
description. 

Prognosis.  The  subcutaneous  inflammation  is  of  shorter 
duration  than  the  other  forms.  It  does  not  often  last  longer 
than  a  week  or  two  after  the  abscess  is  opened.  The  sub- 
glandular  variety  is  more  insidious  in  its  early  stages,  and  lasts 
longer  than  the  subcutaneous  variety.  It  is  usually  more 
diffuse.  The  duration  of  the  glandular  variety  is  more  pro- 
tracted still.  Different  lobes  being  attacked  successively,  the 
affection  is  apt  to  drag  on  for  weeks. 

What  is  the  influence  of  mastitis  on  lactation  ?  Circum- 
scribed inflammation  of  the  connective  tissue,  the  proper 
glandular  tissue  being  free,  may  not  arrest  lactation.  When 
the  inflammation  is  diffuse,  and  the  pus  is  discharged  by 
several  openings,  the  secretion  of  milk  is  usually  arrested. 
But  even  in  these  cases  the  function  may  be  restored  after  a 
while ;  and  it  may  continue  little  disturbed  in  the  other 
breast.  Indurated  masses  may  remain  for  some  time  after 
the  abscess  has  closed.  A  few  instances  of  death  have  been 
noted. 

Treatment.  The  first  question  is  as  to  the  continuance  of 
lactation.  As  a  general  principle,  an  inflamed  organ  ro(|uires 
rest.  But  the  rest  from  functional  work  need  not  in  all  cases 
be  absolute.  In  many  cases  the  breast  continues  to  secrete, 
although  the  child  is  taken  away.  This  is  especially  the  case 
in  the  subcutaneous  and  subglandular  varieties.  A  modified 
degree  or  form  of  lactation  may  be  necessary  to  prevent  milk- 
engorgement.  This  is  commonly  best  performed  by  the  careful 
use  of  the  breast-pump,  taking  care  to  do  no  more  than  unload 
the  disturbed  tubes.  Where  one  breast  only  is  inflamed,  suckling 
may,  if  not  otherwise  contra-indicated,  be  kept  up  on  the  sound 
breast. 

Can  anything  be  done  to  check  inflammation,  so  as  to 
prevent  its  passing  into  the  suppurative  stage  ?  In  healthy 
subjects  this  can  sometimes  be  accomplished.  We  have  seen 
sucking  do  marked  good.     During  the  early  or  invading  stage, 
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the  administration  of  two  or  three  drops  of  tincture  of  aconite 
every  hour  or  two  hours  is  very  useful  in  reducing  the  impetus 
of  the  circulation.  Painting  the  breast  with  iodine  ;  the  local 
use  of  warmth  and  moisture  by  poultices  or  water-dressings  on 
spongio-piline.  But  poulticing  is  often  carried  to  excess.  Bel- 
ladonna has  enjoyed  considerable  vogue.  Beyond  allaying  pain 
its  utility  is  doubtful.  The  dorsal  decubitus  as  an  aid  to  rest  is 
of  great  importance.  The  engorgement  is  mucli  diminished  by 
the  easier  return  of  blood  from  the  organ,  especially  from  the 
lower  part.  This  object  is  also  promoted  by  direct  support. 
At  this  stage  straps  of  plaster  containing  mercury,  lead,  and 
belladonna,  so  applied  as  to  lift  up  the  lower  part  of  the 
breast  and  keep  up  gentle,  uniform  pressure,  are  of  eminent 
value. 

Frictions,  so  commonly  employed,  are  of  limited  application. 
In  our  experience  we  have  frequently  suspected  them  to  be  the 
cause  of  inflammation  and  abscess.  Some  nurses  are  apt  to 
practise  this  behind  the  doctor's  back,  looking  upon  the  care  of 
the  breasts  as  their  duty  or  privilege.  And  thus,  whilst  the 
doctor  is  pursuing,  as  he  thinks,  the  principle  of  rest,  his  efforts 
are  being  constantly  thwarted  by  rubbings.  If  strapping 
answer  no  other  purpose  than  securing  against  this  practice, 
the  plan  has  an  incontestable  merit. 

There  is,  however,  a  time  when  judicious  frictions  are 
useful.  This  is  before  inflammation  has  begun,  during  the 
stage  of  engorgement,  and  to  help  the  breast  in  its  first 
struggle  to  secrete  and  excrete.  It  requires  a  gentle  hand. 
Light  frictions  should  be  made,  beginning  from  the  circum- 
ference, and  extended  towards  the  centre  or  nipple ;  the 
guiding  idea  being  to  help  the  retarded  milk  onwards  along 
the  ducts  to  their  openings.  Olive  oil,  containing  a  little 
extract  of  belladonna,  may  be  used. 

During  the  stage  of  suppuration  the  great  question  is  as  to 
the  time  of  opening  the  abscess.  Opened  it  certainly  ought 
to  be  in  the  great  majority  of  cases.  Spontaneous  bursting  is 
a  tedious  process ;  the  pus  may  be  very  slow  in  working  its 
way  to  the  surface,  the  skin  resists  a  long  time,  and  in  the 
meanwhile  the  abscess  is  extending,  involving  fresh  lobes,  and, 
pent  up,  it  burrows  widely  under  the  skin.  The  process  of 
bursting  is  ulceration ;  and  this  process  should  be  reduced  to 
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the  minimum.  Loss  of  skin  by  sloughing  should  be  prevented ; 
it  is  apt  to  leave  an  ugly  scar.  We  should  therefore  meet  the 
effort  of  Nature  half  way  by  opening  the  abscess.  Yet  it  is 
not  desirable  to  use  the  knife  too  soon.  If  we  puncture  before 
the  proper  moment,  the  knife  must  be  plunged  more  deeply 
through  tissues  intensely  vascular.  Serious  haemorrhage  may 
result. 

Pending  the  proper  opportunity  for  incision,  rest  in  the 
dorsal  posture,  and  steady,  not  tense,  support  of  the  breast  by 
a  bandags  or  handkerchief  are  essential. 

The  proper  moment  is  indicated  by  the  thinning  and  blue- 
ness  of  the  integument,  and  the  detection  of  fluctuation.  The 
best  instrument  is  a  sharp-pointed  tenotomy  knife.  The 
incision  should  be  made  antiseptically.  A  drainage-tube  will  be 
useful  if  the  abscess  be  in  the  upper  part  of  the  breast.  But 
generally  evacuation  of  the  cyst  is  best  attained  by  regulated 
pressure,  so  adapted  as  to  keep  the  deeper  part  of  the  cyst- 
walls  well  in  contact. 

The  principle  of  compression  now  finds  its  happiest  applica- 
tion. It  is  best  practised  by  using  strips  of  mercurial  and 
belladonna  plaster  about  two  inches  wide,  and  long  enough  to 
seize  the  lower  part  of  the  breast,  to  pass  over  it,  and  to  be 
made  fast  over  the  opposite  shoulder.  Beginning  from  below, 
and  overlapping  as  we  proceed  upwards,  pressure  is  made  in  the 
most  effectual  manner.  An  opening  should  be  left  at  the  seat 
of  puncture.  Occasionally  a  pad  may  be  used  next  the  skin, 
so  as  to  fill  up  any  depression  and  exert  more  direct  pressure 
upon  the  cyst-walls.  The  best  pads  are  Gamgee's  disinfecting 
sponges.  These  sponges  should  also  be  used  as  a  dressing  to 
catch  the  discharged  pus,  and  should  be  frequently  renewed. 

The  strapping  need  not  be  removed  or  changed  for  three  or 
four  days,  unless  very  severe  pain  announces  injurious  pressure 
upon  inflamed  structures.  The  strapping,  properly  applied,  is 
not,  in  our  experience,  open  to  the  objcctiun  sometimes  urged 
that  it  impedes  respiration.  The  plan  lias  long  been  in  use. 
Robert  Barnes  learned  its  use  and  the  method  of  applying 
when  attending  the  clinique  of  Trousseau.  Hardly  anything 
in  surgery  has  given  us  more  satisfaction.  It  shortens  the 
duration  of  the  suppuration  in  a  surprising  manner,  and  is  the 
surest  of  all  antiseptic  measures. 
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When  ulceration  or  sloughing  has  set  in,  pressure  is  still 
useful,  but  it  must  be  applied  more  lightly.  It  may  then  be  useful 
to  paint  the  ulcerated  surfaces  with  iodine  or  light  solution  of 
carbolic  acid  or  chloride  of  zinc.  We  have  found  the  old  un- 
guentum  resinaj  extremely  beneficial.  Nunn  speaks  very  highly 
of  the  use  of  the  galvanic  current  in  the  sequelos  of  abscess, 
as  sinuses,  indurations,  and  cedema. 

The  constitutional  treatment  is  of  essential  importance.  It 
is  based  upon  the  known  clinical  principles.  In  the  inflamma- 
tory stage,  salines,  aperients,  and  sedatives  are  indicated. 
When  suppuration  has  begun,  quinine,  iron,  sedatives  are 
required.     And  throughout,  the  diet  should  be  generous. 

As  a  part  of  the  treatment  of  mastitis,  it  sometimes 
becomes  necessary  to  '  dry  up  the  milk.'  On  this  ground,  as 
well  as  on  other  occasions,  as  in  weaning,  or  when  it  is 
determined  not  to  nurse,  we  have  to  inquire  how  best  to  effect 
this  object.  Belladonna  has  been  credited  with  decisive  power 
in  this  way.  By  some  this  power  is  denied.  Braxton  Hicks 
speaks  highly  of  the  efficacy  of  equal  parts  of  extract  of  bella- 
donna and  glycerine  applied  to  the  breast,  giving  at  the  same 
time  iodide  of  potassium  in  eight-grain  doses.  Tyler  Smith 
extolled  bromide  of  potassium. 

To  these  means  must  be  added  saline  purgatives  and 
pressure  upon  the  breasts.  In  cases  of  still-birth  it  is  desirable 
to  abstain  from  fluids. 
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CHAPTEE  IX. 

THE     PUERPERAL     FEVERS. 

No  subject  in  the  whole  range  of  medicine  is  more  fraught  with 
interest  than  is  this  of  puerperal  fever.  Hecatombs  of  women 
and  children  have  been  its  victims,  yet  in  the  vast  majority 
of  instances  it  is  emphatically  a  preveutible  disease.  If  small- 
pox, scarlatina,  typhoid,  erysipelas  are  ever  '  stamped  out,' 
then  will  puerperal  fever,  in  so  far  as  it  is  dependent  upon  these 
diseases,  also  be  stamped  out.  Not  alone  in  this  way,  but  in 
many  others,  puerperal  fever  is  iudissolubly  linked  with  the 
most  important  questions  in  general  medicine.  It  cannot  be 
rightly  understood  by  those  who  look  upon  it  simply  as  a  disease 
that  attacks  lying-in  women.  Nor,  on  the  other  hand,  can  its 
mystery  be  penetrated  by  those  who  have  not  made  a  clinical 
and  critical  study  of  obstetrics.  No  mere  specialist  can  grasp 
the  subject.     No  piu-e  physician  or  surgeon  can  fully  realise  it. 

Of  late  years  puerperal  fever  has  been  a  frequent  topic  of 
discussion.  In  Paris,  London,  New  York,  and  elsewhere,  the 
leading  societies  have  discussed  the  various  questions  con- 
nected with  it ;  a  vast  amount  of  clinical  experience,  of  erudi- 
tion, and  of  critical  acumen  lias  been  brought  to  the  task  of 
elucidation.  And  still  we  cannot  be  said  to  have  arrived  at 
settled  conclusions. 

The  first  and  fundamental  question  :  What  is  puerperal 
fever  ?  or.  Is  there  such  a  thing  as  pueqieral  fever  ?  is  still 
under  debate.     This  will  be  the  first  question  to  examine. 

Starting  from  this  point,  we  shall  trace  the  peculiar  con- 
ditions in  the  puerpera  whicli  make  what  maybe  called 'the 
puerperal  constitution.'  AVe  sluill  inquire  whether  this  con- 
stitution may  itself  generate  a  fever,  and  then  we  shall  have 
to  study  how  this  constitution  acts  when  a  specific  poison  is 
introduced  from  without ;  and  still  we  nuist  examine  how  other 
poisons,  not  of  a  zymotic  type,  act  and  are  reacted  upon. 

Having   studied  these   preliminary  questions  which   lie  at 
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the  root  of  the  question,  we  shall  review  the  various  theories 
of  puerperal  fever  in  the  following  order  : — 1.  That  puerperal 
fever  is  a  disease  sai  generis.  2.  That  it  is  a  putrid  fever  due 
to  the  abs(irption  of  foul  matters  from  the  uterus.  3.  That  it 
is  the  result  of  traumatism.  4.  That  it  is  a  form  of  septica3mia, 
analogous  to  surgical  fever.  5.  That  it  is  due  to  the  inva- 
sion of  the  system  by  microscopical  organisms. 

In  the  next  place  we  shall  trace  succinctly  the  characters 
of  the  best-marked  forms  of  puerperal  disease,  as: — 1.  The 
excretory  puerperal  fever.  2.  Pelvic  cellulitis.  3.  Pelvic  or 
puei-peral  peritonitis.  4.  Thrombotic  puerperal  fever,  and  the 
related  history  of  thrombosis,  venous  and  arterial.  5.  Metritis. 
6.  Metro-peritonitis.  7.  Putrid  infection.  8.  The  cadaveric 
toxaemia. 

Then  we  shall  study  the  relation  of  the  zymotics  to  the 
puerperal  fever — that  is,  of  small-pox,  scarlatina,  erysipelas, 
typhoid,  diphtheria. 

We  shall  see  that  all  these  forms  or  varieties  of  fever  are 
observed.  And  thus  we  are  led  to  the  logical  conclusion  that,  if 
there  be  no  such  thing  as  one  definite  puerperal  fever,  we  must 
recognise  several  puerperal  fevers.  The  question  then.  Is  there 
a  puerperal  fever  ?  must  be  answered :  Yes,  in  the  plural 
number.  Meigs  saw  this,  and  wrote  of  child-bed  fevers. 
Arthur  Farre  took  the  same  view. 

We  shall  then  examine  the  various  anodes  of  infection — 
that  is,  the  sources  and  manner  in  which  the  morbific  poisons 
are  introduced.  This  will  lead  us  to  touch  upon,  1.  Epidemi- 
city  ;  2.  Convection  by  touch ;  3.  by  air ;  4.  by  clothes ;  5.  by 
microbes  and  other  modes. 

Then  we  shall  describe  briefly  the  anatomical  characters 
found  in  other  forms  of  fever.  Then  the  pelvic  inflammations 
and  phlegmasia  dolens  which  will  have  been  pointed  out  in 
the  special  description  of  these  particular  forms. 

Then  we  shall  study  the  symptomatology  of  puerperal 
fever  in  its  general  relations,  endeavouring  to  classify  the 
symptoms  with  a  view  to  the  better  appreciation  of  their 
significance. 

Then,  following  the  same  principle  of  supplementing  special 
descriptions  by  general  deductions,  we  shall  give  a  condensed 
summary  of  the  treatment,  prophylactic  and  therapeutical. 
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This  section  will  close  with  a  summary  of  conclusions,  more 
or  less  absolute  or  provisional,  such  as  legitimately  flow  from 
the  facts  and  arguments  presented. 

The  history  of  puerperal  fever  is  almost  co-extensive  with 
that  of  the  history  of  medicine.  We  cannot  pretend  in  this 
place  to  trace  it  even  succinctly.  Could  we  do  so,  we  should 
find  in  puerperal  fever  the  reflection  of  every  doctrine  prevail- 
ing in  medicine  from  the  days  of  Hippocrates.  It  must  be 
enough  to  say  that  until  recently  the  fevers  of  l}^ng-in  women 
were  explained  on  the  theory  of  solidism ;  and  that  the  pre- 
sent prevailing  theory  is  based  upon  the  hypothesis  that  the 
evil  lies  in  the  fluids.  At  the  same  time  it  is  useful  to  bear 
in  mind  that  the  most  recent  prevailing  theories  may  be  traced 
back  to  periods  more  or  less  remote,  obscured  indeed  by 
different  and  perhaps  erroneous  doctrines,  and  the  technical 
language  of  the  day. 

The  term  '  puerperal  fever '  was  promulgated  by  Morton 
in  1718.  The  most  ancient  theory  is  that  based  upon  the 
retention  of  the  lochia  and  the  decomposition  of  the  placental 
products.  Hippocrates  and  Gralen,  Boerhaave,  Sydenham, 
Mauriceau,  and  Smellie,  and  most  authors  of  the  last  century, 
supported  this  doctrine  more  or  less  confidently.  Then  there 
came  the  theory  of  milk-metastasis.  Willis,  Puzos,  and  many 
others  upheld  this.  At  the  beginning  of  this  century, 
Autenrieth  set  forth  his  physiological  theory,  which  combines 
the  two  preceding  theories.  It  may  be  thus  stated  :  Dm'ing 
gestation  all  the  fluids  flow  specially  to  the  uterus,  but  after 
labour  they  are  eliminated  by  the  sweat,  lochia,  and  milk.  If 
these  peripheral  functions  are  interrupted,  the  course  of  these 
juices  is  determined  to  the  head,  chest,  and  especially  the 
abdomen.  This  was  widely  accepted.  Soon  after  this  there 
came  the  fjastro-bilwus  theory,  upheld  amongst  others  by 
Denraan. 

Then  came  \\ie  jjhlo;/lstic  theory.  The  disease  consisted  in 
inflammation,  having  its  centre  in  the  uterus,  surrounding 
tissues,  veins  of  the  uterus  and  lymphatics,  intestines  and 
peritoneum  ;  or  it  was  peritonitis  simple. 

Then  there  was  the  theory  of  erysipelas,  of  ho.>5pital  fever, 
of  putrid  fever. 

Robert    Ferguson    appears    to   us    to    deserve  a    foremost 
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place  amongst  those  who  have  contributed  to  the  establishment 
of  the  doctrines  now  most  in  favour.  He  showed  by  experi- 
ments and  clinical  observation  how  all  the  accidents  of 
puerperal  fever  may  be  artificially  produced  by  vitiating  the 
blood.  In  puerperal  fever  there  are  two  sources  at  least  of 
blood- vitiation :  1 .  The  direct  insertion  of  noxious  matter 
into  a  vein.  2.  Mechanical  injury  to  the  solid  walls  of  the 
blood-vessels.  3.  And  he  contended  that  there  was  a  third 
source  by  inhalation. 

Is  there  a  specific  puerperal  fever  ?  This  question  may 
conveniently  be  discussed  on  the  basis  stated  by  Sir  Spencer 
Wells  in  the  memorable  discussion  held  at  the  Obstetrical 
Society  in  1876.  'Is  there  any  form  of  continued  fever,  com- 
municated by  contagion  or  infection,  and  occurring  in  connec- 
tion with  childbirth,  which  is  distinctly  caused  by  a  special 
morbid  poison,  and  as  definite  in  its  progress,  and  the  local 
lesions  associated  with  it,  as  typhus  or  typhoid,  scarlet  fever, 
measles,  or  small-pox  ?  ' 

A  correlated  question  put  is :  '  Excluding  the  cases  of 
zymotics  attacking  puerperse,  may  not  all  the  remaining  cases 
be  referred  to  some  form  of  surgical  fever,  or  to  erysipelas, 
caused  by  or  associated  with  changes  in  the  uterus  and  neigh- 
bouring parts  following  the  process  of  childbirth  ? '  The 
answer  postulated  in  this  question  would  express  the  prevalent 
or  favourite  doctrine  of  the  day. 

Several  of  the  most  distinguished  authorities  of  the  last 
century  believed  that  '  puerperal  fever  was  an  essential  disease.' 

Hulme  (1772)  says  that :  '  Puerperal  fever  is  a  disease  sui 
generis,  as  simple  and  regular  in  its  appearance,  for  the  most 
part,  as  any  distemper  incident  to  the  human  body.  The 
pathognomonic  marks  are  :  acute  pain  and  great  soreness  over 
the  lower  part  of  the  abdomen,  attended  with  fever,  and  com- 
monly a  pain  in  the  forehead,  happening  soon  after  labour. 
These  signs  are  sufficient  to  distinguish  it  from  all  other 
diseases.' 

Joseph  Clarke  (1790)  is  hardly  less  clear:  'By  puerperal 
fever  I  mean  a  disease  which  generally  attacks  women  on  the 
second  or  third  day  after  delivery.  Its  ordinary  symptoms 
are :  a  cold  shivering  fit :  acute  pain  in  some  part  of  the 
cavity  of  the  abdomen,  and   great  tenderness  when  pressed 
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externally ;  a  rapid  pulse ;  and  these  soon  succeeded  by  con- 
siderable distension  of  the  abdominal  cavity.' 

Armstrong,  a  physician  of  mark  in  his  day,  describing,  in 
1795,  an  epidemic  which  prevailed  in  Aberdeen  in  1789-92, 
said:  'It  seemed  in  every  respect  to  ansvrer  the  description  of 
the  puerperal  or  child-bed  fever,  on  which  many  authors   have 

written,  particularly  Drs.  Hulme,  Denman,  and  Leake 

There  is  scarce  any  disease  more  regular  in  its  time  and  manner 
of  attack,  or  more  uniform  in  its  appearance  and  symptoms.' 

The  uniformity  of  the  disease  is  attested  by  Mitchell,  who 
analysed  the  histories  of  all  the  epidemics  he  collected,  ex- 
tending over  a  century,  and  prevailing  in  various  countries. 
Peritonitis  was  the  almost  universal  characteristic ;  in  some  it 
was  metritis,  or  uterine  phlebitis  ;  in  others,  metroperitonitis. 

The  most  conspicuous  contemporary  representative  of  this 
theory  is  Fordyce  Parker.  He  and  others  rely  upon  the  fact 
that  fever  begins  before  labour  as  evidence  that  it  is  an 
essential  fever.  He  says  that,  in  1873,  puerperal  fever  pre- 
vailed in  the  best  class  of  society  in  New  York,  whilst  in  the 
poorer  districts  and  hospitals  the  mortality  was  less  than 
usual.  But  this  evidence  is  ambiguous.  We  have  seen 
numerous  examples  of  fever  in  private  practice  taken  before 
labour,  assuming  more  or  less  epidemic  characters.  In  some 
instances  we  traced  series  of  cases  of  this  kind  following  in 
the  wake  of  the  same  practitioner  or  nurse,  whilst  women  in 
the  same  localities  enjoyed  perfect  immunity.  One  example 
was  very  striking.  An  excellent  midwife  of  the  Royal 
Maternity  Charity  had  a  series  of  more  than  thirty  cases  of 
fever  among  her  charity  patients  and  in  her  private  practice. 

The  case  thus  stated  will  be  further  illuf,trated  in  the  next 
section. 

General  Idea  of ;  Definition;  General  Propositions. 

The  term  *  fever '  implies  toxaemia,  or  at  least  some  depar- 
ture from  the  normal  constitution  of  the  blood.      The  word 

*  puerperal'   of  course    expresses   the   process   of  childbed   or 

*  puerpery.'  U  we  bring  these  words  together,  as  in  '  Puerperal 
Fever,'  we  need  not  imply  more  tlian  fever  in  a  puerpera.  This 
general  expression,  vague  as  it  is,  and  embracing  many  cou- 
oitions  varying  in  kind  and  degree,  is  the  most  convenient  and 
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the  least  compromising  that  can  be  formulated.  In  this  sense 
'  Puerperal  Fever '  commits  us  to  no  theory  or  creed.  It  leaves 
us  free  to  pursue  the  task  of  analysis  by  the  light  of  physio- 
logical, pathological,  and  clinical  observation.  In  this  way  we 
may  hope  to  simplify  a  subject  embroiled  in  conflicting  theories, 
more  or  less  arbitrary  and  exclusive  ;  and  to  evolve  out  of  con- 
fusion some  clear  and  definite  principles  which  shall  serve  for 
scientific  classification  and  therapeutical  indications. 

A  fundamental  fallacy  in  the  pursuit  of  the  solution  of  the 
problem  of  puerperal  fever  has  been  the  search  for  one  hypo- 
thesis, one  solution.  But  the  laws  of  biology  are  not  so  simple. 
We  must  be  prepared  to  accept  many  facts,  not  hastily  to  reject 
any.  We  must  study  all  authenticated  facts  in  their  individual 
significance,  and  in  their  aggregate  relations. 

Beginning  with  the  general  condition,  '  Fever  in  a  Puer- 
pera,'  we  shall  then  seek  to  analyse  by  differentiation  the 
various  states  which  come  under  this  common  denomination ; 
and  thus  we  shall  the  better  appreciate  the  underlying  condi- 
tions, the  special  puerperal  phenomena,  which  justify  us  in 
binding  them  all  together  into  one  group. 

This  is  a  strictly  clinical  method  of  inquiry.  Coming  to 
the  bedside  of  a  puerpera  with  fever  we  at  first  recognise  only 
the  common  signs  of  fever.  Then  comes  the  question  as  to  the 
nature  of  the  fever.  The  solution  of  this  will  often  depend 
upon  a  knowledge  of  its  etiology,  and  this  in  tm-n  will  often 
only  be  made  out  by  investigation  into  the  history  of  the  case ; 
and  not  seldom,  history  failing  or  leading  astray,  we  are  com- 
pelled to  wait  for  the  development  of  the  symptoms,  and  for 
collateral  information,  which  may  not  come  until  the  illness  is 
ended  by  death  or  recovery. 

Keverting,  for  our  immediate  pm-pose,  to  the  question :  Is 
there  a  puerperal  fever  that  has  its  own  characters,  its  own 
laws,  like  scarlatina  and  its  congeners  ?  In  one  sense  the 
answer  must  be  in  the  affirmative  ;  in  the  sense  postulated  it 
must  be  in  the  negative. 

Let  us  get  rid  of  this  apparent  ambiguity.  Can  the  puer- 
pera generate  a  specific  poison  that  will  produce  a  true  fever  in 
herself,  capable  of  being  propagated  to  others  ?  This  may  be 
doubted.  But  certainly  there  arise  in  every  puerpera  processes 
which  are  peculiar  to  her  state,  and  which,  if  disturbed  from 
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tlieir  orderly  course,  may  lead  to  fever.  Thus,  in  the  compara- 
tive histories  we  have  given  of  the  '  Process  of  Gestation ' 
(see  Vol.  I.),  and  of  the  '  Puerperal  Process '  (Chapter  II.,  Vol. 
II.),  we  see  that  the  sudden  revolution  wrought  on  the 
termination  of  gestation  is  marked  by  local  and  constitutional 
changes  of  the  most  striking  kind.  The  local  changes  are,  in 
the  first  place,  traumatic,  the  immediate  result  of  the  violent 
process  of  labour ;  in  the  second  place,  the  disintegration  of 
tissues  in  the  uterus  and  correlated  organs  ;  in  the  third  place, 
the  altered  condition  of  the  blood,  a  compound  of  the  blood 
of  gestation,  into  which  is  thrown  the  disintegrated  stuff  of 
involution,  a  kind  of  sepsis  which  is  ready  at  any  moment  to 
evoke  inflammatory  or  febrile  action,  if  its  elimination  be  im- 
peded. In  this  sense,  then,  we  have  a  fever  sui  generis,  a 
puerperal  fever.  This  Robert  Barnes  long  ago  called  Excretory 
puerperal  fever,  to  signify  fever  from  impeded  excretion.'  In 
the  same  place  he  styled  this  disorder  '  Autogenetic,'  to  signify 
that  it  arises  in  the  patient's  own  system,  in  contradistinction 
from  those  fevers  which  were  due  to  infection  from  without, 
and  which  he  called  '  Heterogenetic'  These  terms  have 
become  classic.  But  their  full  significance  does  not  seem  to  be 
even  yet  appreciated. 

The  excretory  autogenetic  fever  is  the  simplest  form  of 
puerperal  fever.  Upon  this  form  may  be  grafted  :  1.  The  pro- 
ducts of  inflammatory  action  in  the  tissues  of  the  parturient 
canal ;  2.  The  products  of  decomposition  or  septic  stuff  on  the 
surface  of  the  parturient  canal,  absorbed  from  this  surface,  and 
especially  from  the  wounds  of  the  placental  site,  of  the  cervix 
uteri,  and  perinoeum. 

This  idea  of  the  radical  distinction  between  gestation  and 
puerpery  has  been  seized  by  Pajot,  who  says,  '  Nothing  in  the 
physiology  and  pathology  of  gestation  resembles  the  physiology 
and  pathology  of  puerpery.  During  gestation,  all  tends  to  hyper- 
trophy ;  after  labour,  atrophy  is  the  predominating  symptom. 
The  nosological  line  of  demarcation  is  equally  striking.' 

We  assume,  then,  that  there  are  certain  general  underlying 
conditions  which  modify  all  the  febrile  states  to  which  the 
puerpera  is  liable.     The  following  propositions  may  be  stated  : — 

1.  l^jlood-poisoning  in  puerpery  is  : 

•  '  Lectures  on  Puerperal  Fever,'  Lanat,  1865. 
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A.  Aatofjenetlc,  arising  from  processes  inherent  to  the  sub- 
ject ;  or,  H.  HeterogenetiCj  the  result  of  infection  from  without. 

2.  The  diseases  of  puerpery  are  diseases  of  low  vascular 
tension,  thus  diametrically  differing  from  the  diseases  of  the 
gravida,  which  are  diseases  of  high  vascular  tension. 

3.  So  long  as  excretion  of  waste-stuff  keeps  j)ace  with  its 
disintegration  and  absorption,  the  condition  is  i^hysiological. 
This  depends  upon  healthy  organs,  freedom  from  morbid  dia- 
thesis, and  from  intercurrent  distiu-bing  influences. 

4.  AVhen  the  physiological  equilibrium  between  absorption 
and  excretion  is  disturbed,  waste-stuff  accumulates  in  the 
blood  :  there  is  toxtefnia,  and  toxeemia  entails  fever. 

Upon  these  general  laws  we  may  base  the  following  sum- 
mary of  puerperal  toxaemia.  The  particular  poisons  may  defy 
chemical  and  microscopical  analysis.  But  we  are  justified  in 
describing  two  forms  :  1 .  There  is  accumulation  of  lactic  acid 
in  the  blood,  the  result  of  excessive  muscular  energy  durino- 
labour.  The  researches  of  Helmholtz,  Brown-Sequard,  and 
Ludwig  prove  that  decided  changes  take  place  in  the  muscles 
themselves  under  gi'eat  exertion.  Urea,  carbonic  acid,  and 
water  are  discharged  in  consequence.  Dubois-Reymond  showed 
that  the  muscular  juice,  which,  so  long  as  the  muscles  are 
quiescent,  possesses  a  neutral  or  faintly  alkaline  reaction, 
becomes  after  violent  exertion  decidedly  acid.  Lactic  acid  is 
thus  formed  and  gets  into  the  blood. 

The  nervous  system  also  suffers.  Bence  Jones  showed  that 
abundance  of  phosphates  are  discharged  after  great  mental 
exertion.  Gramgee  ('Edinburgh  Veterinary  Review,'  1862), 
in  an  article  on  '  Unwholesome  Meat  and  Milk,'  says  that 
cadaveric  venom  and  animal  poisons  of  undetermined  nature 
may  be  developed  spontaneously  in  health  or  disease.  He  is 
inclined  to  regard  as  the  same  deleterious  principle,  developed 
in  an  infuriated  and  over-driven  ox,  a  passionate  woman,  the 
cadaveric  venom  of  the  human  subject,  or  that  of  human 
beings  or  animals  suffering  many  hours  in  labour,  or  from 
parturient  fever. 

The  peculiar  alteration  of  the  blood,  induced  by  severe 
nervous  and  muscular  exertion,  is  further  proved  by  the  loss 
of  muscular  irritability.  This  is  noted  in  over-driven  cattle 
animals  hunted  to  death,  soldiers  killed  in  battle  after  a  long 
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fight.  In  these  cases  post-mortern  rigidity  comes  quickly,  is 
of  short  duration,  and  putrefaction  soon  begins. 

A  -woman  who  has  undergone  a  severe  labour  presents 
similar  phenomena.  Thus  we  find  in  protracted  labour  a  cause 
of  autogenetic  puerperal  fever. 

This  blood-empoisonment  is,  perhaps,  the  earliest  and  the 
simplest  form  of  puerperal  fexev ;  but  it  rarely  exists  alone. 
It  is  soon  complicated  with — 

2.  The  accumulation  of  the  waste-stuff  attending  the  in- 
volution of  the  uterine  and  other  tissues  brought  into  exist- 
ence for  the  purposes  of  gestation  and  labour,  and  which, 
these  processes  being  accomplished,  have  to  be  disintegrated, 
absorbed  into  the  blood,  and  discharged  by  the  excreting 
organs. 

Hence  we  find  a  distinct  source  of  empoisonment  added  to 
that  which  proceeds  from  excessive  muscular  and  nervous 
action.  The  case  is  now  complicated.  Still  the  toxaemia 
is  autogenetic.  These  two  empoisonments  are  forms  of 
endosepsis. 

If  the  laboiu'  have  not  been  severe  or  protracted,  and 
nothing  have  occurred  to  check  excretion,  this  involution-stuff 
is  got  rid  of  as  fast  as  it  enters  the  blood,  and  there  is  normal 
puerpery ;  no  fever.  But  where  the  contrary  conditions  occur, 
there  is  a  twofold  toxsemia,  and  fever  results.  This  twofold 
poison,  and  the  attendant  conditions,  will  underlie  and  modify 
all  the  diseases  of  puerpery. 

3.  Then  there  is  a  third  form  of  self-empoisonment  by 
absorption  of  foul  stuff,  the  result  of  necrosis  or  decomposi- 
tion of  the  tissues  of  the  mucous  surface  of  the  genital  canal. 
This  is  autosepsis.  Allied  to  this  is  the  absorption  of  putrid 
fluid  or  gases,  the  product  of  decomposing  clot  or  placenta  in 
the  uterus. 

4.  Then  there  is  a  fourth  source  of  empoisonment,  as  by 
infection  or  inoculation  of  some  foreign  poison.  This  is 
exosepsiSf  heterogenetic. 

Thus  we  may  understand  that  there  may  be  a  simple 
endosepsis,  that  autosepsis  is  grafted  upon  endosepsis,  and 
exosepsis  is  a  compound  of  all  three. 

Thus  we  arrive  at  the  demonstration  of  the  fallacy  so  often 
uttered  that  scarlatina  in  a  puerpera  is  scarlatina  and  nothing 
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more.  It  is  something  more.  It  is  the  foreign  zymosis 
grafted  upon  the  puerperal  condition,  and  modified  by  it.  If 
the  foreign  zymosis  do  not  find  at  the  moment  of  its  entry  an 
existing  autogenetic  fever,  this  is  instantly  and  necessarily 
produced.  For  the  new  poison  at  once  disturbs  the  process  of 
excretion. 

We  may  here  repeat  a  formula  stated  by  Robert  Barnes 
many  years  ago,  and  now  generally  recognised,  which  we 
believe  to  be  of  clinical,  as  well  as  of  pathological,  value  : 
Endosepsis  produces  a  fever  possessing  little  or  no  infective 
property ;  autosepsis  and  exosepsis  are  highly  infective. 

In  the  natural  order  we  first  study  the  history  of  autosepsis. 

The  factors  of  autosepsis  breaking  out  into  fever  are  :  Pre- 
disposing conditions  continued  from  gestation — as,  1.  Hyperi- 
nosis.  2.  Hydnemia.  In  addition  to  the  above  normal  con- 
ditions of  the  blood  continued  from  gestation,  there  are  certain 
abnormal  conditions,  as  urinsemia  and  albuminuria,  cholsemia. 
3.  Lowered  vascular  tension.  4.  Lower  nervous  energy,  brought 
about  by  shock  and  exhaustion  of  labour.  5.  The  traumatic 
injuries  of  labour.  6.  The  degradation  of  the  blood  by  the 
products  of  excessive  muscular  and  nervous  work,  and  by  the 
rapid  absorption  of  cedematous  serum  from  the  perimetric  con- 
nective tissue  and  elsewhere.  Then  we  find  another  group 
of  conditions  that  disturb  the  orderly  course  of  puerpery : 
7.  Those  that  retard  secretion  and  excretion,  as  chills ;  mala- 
rious influences  ;  errors  of  diet,  amongst  which  insufficient  diet 
is  one ;  bad  hygienic  surroundings,  as  too  high  or  too  low 
temperature  and  bad  ventilation  ;  emotions.  Then  there  is  a 
group,  8.  of  conditions  that  supply  a  direct  poison  to  the 
system,  as  foul  stuff  from  retention  of  placenta,  clots,  or  lochia 
in  the  uterus ;  the  absorption  of  the  cadaveric  poison  from 
carrying  a  dead  child;  the  poison  resulting  from  necrosis 
of  tissue  from  long  pressure  under  protracted  labom-  or 
instruments.  9.  Another  group  of  causes  will  be  found  in 
the  stases  and  congestions  caused  by  pregnancy  (C.  Braun). 
10.  The  strumous  diathesis,  and  other  constitutional  dyscrasiae, 
especially  predispose.  11.  Then  there  often  occurs  a  most 
powerful  predisposing  cause  in  haemorrhage.  If  this  exceed  in 
a  marked  degree  the  physiological  amount,  the  rapidity  and 
activity  of  the  process  of  absorption  are  enormously  increased ; 
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and  any  noxious  matterin  the  tissues,  or  in  the  parturient  canal, 
is  more  sure  to  be  taken  in.  At  the  same  time,  the  secreting 
and  excreting  energy  being  lowered,  the  absorbed  noxious 
matters  are  almost  sure  to  accumulate. 

Sometimes  associated  with  haemorrhage,  but  sometimes 
resulting  from  other  causes,  is  a  relaxed  state  of  the  uterus. 
This  has  been  insisted  upon  as  a  condition  of  primary  import- 
ance by  some  French  authors,  and  in  England  by  Graily  Hewitt. 
It  is  undoubtedly  in  some  cases  a  powerful  predisposing  factor. 
But  it  is  sometimes  secondary  upon  the  fever.  The  patient 
may  at  first  have  had  a  well-contracted  uterus ;  then  comes 
the  fever,  and  following  upon  it  is  the  relaxation  of  the  uterus. 
Having  premised  this  general  description  of  the  excretory 
pueq3eral  fever  theory,  we  may  pursue  the  examination  of  the 
other  theories  that  have  been  enunciated. 

The  theory  of  putrid  absorption. — The  favourite  theory 
of  the  last  century  was  that  the  disease  arises  from  absoi-ption 
of  putrid  matter.  Kirkland  thus  expresses  it : — '  There  are 
other  causes  besides  inflammation  which  bring  on  a  puerperal 
fever,  for  it  sometimes  happens  that  coagulated  lilood  lodges  in 
the  uterus  after  delivery,  and,  putrefying  from  access  of  air, 
forms  a  most  active  poison—  is,  in  fact,  absorbed — and  brings 
on  a  putrid  fever.'  The  same  theory  is  expressed  in  nearly 
identical  terms  by  White. 

Clinical  observation  abundantly  proves  that  a  large  pro- 
portion of  autogenetic  cases  arise  in  this  way. 

Robert  Ferguson  injected  putrilage  into  the  veins  of 
animals  ;  phlebitis  and  typhoid  symptoms  followed.  Semmel- 
weiss  performed  similar  experiments  on  Y)uerperal  rabbits. 
Denman  and  Van  Swieten  preceded  Semmelweiss  (1847)  in 
advocating  the  doctrine  now  generally  received,  that  every  • 
case  of  puerperal  fever  is  to  be  looked  upon  as  a  resorption 
fever,  excited  by  the  reception  of  a  decomposed  animal  matter, 
whether  this  be  introduced  from  without  or  developed  within 
the  snh']ect  (Selbstinfection).  This  doctrine,  says  Spiegelberg, 
comprises  in  general  all  there  is  to  be  said  about  the  origin  of 
puerperal  fever.  And  since,  he  says,  the  reception  of  the 
infecting  stuff  can  only  come  from  the  wounded  tegument, 
from  a  wound,  so  puerperal  fever  belongs  to  the  order  of 
ordinary  wound-fevers,  inasmuch  as  this  idea  embraces  all  the 
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phenomena  which  arise  in  the  entire  organism  as  consequences 
of  the  local  -wound-inflammation,  and  the  local  ab.sorption  of 
septic  stufif. 

The  consideration  of  the  traumatic  theory  cannot  •well 
be  taken  up  apart  from  the  septiccernic  theory.  Points  of 
distinction  may,  indeed,  be  made  out ;  but  to  some  extent  trau- 
matism and  septicaemia  are  conjoint  factors.  The  conditions 
imder  which  septicaemia  may  be  held  to  work  independently  of 
traumatism  will  be  pointed  out.  Traumatism  alone  cannot 
induce  pueq^eral  fever.  Traumatism  is  universal,  and  fever 
is  exceptional. 

It  appears  to  us  that  the  term  '  traumatic  fever  '  is  entirely 
arbitrary.  If  it  be  assumed  that  the  wounds  made  in  child- 
birth never  heal  without  undergoing  an  inflammatory  process 
which  sets  up  fever,  the  negative  evidence  of  the  vast  majority 
of  puerperse,  in  this  country  at  least,  contradicts  this  assump- 
tion. These  wounds,  under  good  hygienic  and  individual 
conditions,  heal  without  fever.  In  the  Grerman  lying-in 
hospitals — the  birth-place,  we  believe,  of  the  traimaatic  theory 
—  febrile  irritation,  more  or  less  closely  verging  on  declared 
fever,  is  no  doubt  common  during  the  healing  stage  of  the 
labour-wounds.  But  this  febrile  movement  is  the  expression 
of  infection.  The  term  '  traumatic  fever,'  then,  may  properly 
be  discarded  as  misleading.  The  wounds  are  inevitable,  and, 
if  kept  clean  and  the  subject  be  healthy,  are  harmless.  All 
sound  prophylaxis  is  based  upon  this  law.  That  hospital 
stands  convicted  of  mal-administration  in  which  poison  from 
without  is  allowed  to  enter  by  physiological  wounds.  Appeal 
to  the  hypothesis  of  traumatic  fever  is  vain. 

The  appearance  of  erysipelas  or  diphtheritic  membrane  on 
the  traumatic  surfaces  is  no  proof  that  the  morbid  process  began 
on  those  sm-faces.  The  rash  of  scarlatina,  rubeola,  is  especially 
apt  to  break  out  with  most  intensity  at  the  seat  of  injury. 
Thus,  Paget  says  he  cut  a  boy  for  stone ;  three  days  after  he 
became  very  ill,  but  soon  a  viscid  red  eruption  appeared  at  and 
about  the  wound.  This  was  measles,  earliest  and  most  intense 
at  the  seat  of  injury,  just  as  erysipelas  might  have  been.  He 
saw  similar  events  with  scarlet  fever,  and  William  Budd  recorded 
a  case  of  small-pox  which  appeared  most  intensely  over  a  bruise 
on  the  nates.     Thus,  says  Paget,  '  the  local  determination  of 
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erysipelas  and  of  other  allied  diseases  is  no  proof  at  all  of  their 
local  origin  or  local  nature.  The  same  local  manifestations 
happen  in  the  truest  eruptive  fevers.' 

The  sejAicceraic  theory  is  that  which  holds,  at  the  present 
time,  the  greatest  sway.  It  is  not  inconsistent  with  the  theory 
of  infection  by  microbes  ;  nor  does  it  depend  upon  that  theory. 
Its  clearest  exponents  are  Schroeder  and  Spiegelberg.  Schroeder 
postulates  first  a  wound.  This  is  found  in  every  newly 
delivered  woman.  Through  some  wound  in  the  parturient 
tract  a  poison  is  introduced.  If  there  is  no  wound,  there  i& 
no  infection.  If  the  wounds  remain  in  their  simple  state^ 
granulating,  there  is  no  evil,  or  at  most  the  accidents  are 
purely  local,  simply  inflammatory.  But  if  infection  touch 
these  wounds,  then  there  is  propagation  of  the  inflammation,, 
empoisonment  of  the  woman,  and  the  series  of  phenomena 
called  puerperal  fever. 

Spiegelberg  sets  out  a  similar  hypothesis.  He  says  :  '  Every 
wounded  tissue  is,  at  the  seat  of  the  injm-y,  necrotic  tissue. 
Around  this  there  arises  inflammatory  reaction,  which  spreads 
to  surrounding  tissues,  but  which  is  less  intense  in  proportion 
to  the  distance  from  the  centre.  This  inflammation  favours 
the  resorption  of  the  necrosed  particles.  Even  when  a  violent 
crushing  has  taken  place,  the  crushed  tissue  does  not  die  off,, 
but  is  absorbed  through  the  reactive  surrounding  inflammation. 
But  if  germs  of  putrefaction  come  into  the  wound,  then  through 
their  action  the  wounded  tissue  dies  off,  and  these  germs  now 
excite  wound-suppuration  and  u'ou ad-fever.^ 

It  is  quite  different  when  the  so-called  '  septic '  poison  is 
brought  to  a  fresh  wound,  infects  it,  or  when  such  poison  first 
forms  upon  the  suppurating  surface.  Then  this  is  of  a  nature 
quite  distinct  from  the  simple  putrefactive  matter,  and  it 
operates  differently.  It  is  not  destroyed  by  the  living  tissues^ 
as  the  putrefactive  germs  commonly  are,  but  it  spreads  from 
the  place  of  reception  throughout  the  body,  and  there  chiefly 
multiplies.  The  postulate  that  the  [)oison  can  only  enter 
through  a  wound  is  disproved  by  facts.  Thus  the  septicemic 
theory  as  stated  by  Schroeder  falls  to  the  giound. 

In  a  recent  discussion  in  New  York  the  septicTinic  theory 
was  almost  universally  accepted.  Thus,  Thomas,  Lusk,  and 
Munde  affirm  that   puerperal  fever  is   puerperal   septicaemia. 
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The  most  remarkable  dissentient  is  Fordyce  Barker,  who  still 
adheres  to  the  opinion  expressed  in  his  work  that  puerperal 
fever  originates  from  epidemic  causes,  from  contagion  and  in- 
fection. He  believes  in  septicaemia  from  nosocomial  malaria 
and  direct  inoculation. 

Hutchinson  submits  that  the  term  '  septicaemia '  ought  to 
be  applied  to  the  result  of  poisoning  of  blood  induced  by  the 
inflammation  of  the  patient's  own  tissues.  We  very  often  get 
symptoms  of  septicaemia  in  cases  in  which  there  has  been  no 
possibility  of  their  being  produced  by  morbid  poison  from 
without.  He  admits  the  influence  of  morbid  matter  as  an 
irritant  in  setting  up  inflammation ;  but  he  believes  that  the 
stage  of  gangrenous  inflammation  of  the  part  is  one  which  is 
essential  to  septicaemia.  Local  injm'y  is  an  accident  which 
may  start  the  septicaemia.  But  for  this  to  arise  presupposes 
a  peculiar  state  of  the  blood.  The  prick  of  a  needle,  the  sting 
of  a  bee,  the  most  trivial  operation,  may,  in  some  states  of  the 
constitution,  prove  fatal.  Healthy  persons  may  resist  a  poison 
even  which  would  do  fatal  mischief  in  certain  unhealthy  states. 
Thus,  vaccination  in  healthy  subjects  may  set  up  a  perfectly 
regular  zymosis  ;  whilst  in  certain  unhealthy  subjects  erysij^elas, 
or  diffuse  cellulitis,  may  follow.  And  we  may  use  the  analogy 
of  vaccination  in  further  illustration  of  the  peculiarities  of  ges- 
tation and  puerpery.  Just  as  gestation  and  puei-pery  may  evoke 
iany  latent  morbid  diathesis,  so  that  these  conditions  become 
tests  of  the  soundness  of  the  subject,  so  may  vaccination  evoke 
latent  morbid  proclivity,  as  syphihs.  When  this  happens,  the 
lymph  used  for  inoculation  is  too  readily  accused  of  carrying 
the  syphilitic  poison  with  it.  What  do  we  know  of  the  inter- 
reactions  of  two  or  more  poisons  circulating  together  ?  Very 
little.  But  the  history  of  fevers  in  childbed  certainly  shows 
that  one  or  the  other  poison  is  modified,  and  it  is  quite  possible 
that  a  new  one  may  be  produced. 

An  interesting  illustration  of  this  view  is  given  by  Hutchinson 
in  a  valuable  memou",  '  Causes  of  Death  of  Ewes  after  Par- 
tm-ition  '  ('  Obst.  Trans.,'  1877).  He  observed  that  ewes,  whilst 
giving  milk,  became  liable  to  a  sort  of  idiopathic  tetanus,  if  fed 
upon  '  cotton-cake.'  The  same  food  given  to  lambs,  hoggets, 
and  undelivered  ewes  produced  no  ill  effects.  It  seems,  then,  a 
clear  proof  that  a  noxious  irritant  was  produced  by  a  substance 
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taken  into  puei-peral  blood,  which  in  uon-puerperal  blood  was 
harmless. 

In  this  connection  we  may  cite,  as  examples  of  the  part 
played  by  traumatism  and  septicaemia,  cases  of  adherent  placenta, 
in  which  more  than  usual  injury  was  inflicted  by  the  forcible 
detachment,  perhaps  incomplete,  of  this  organ.  Hegar,' 
Hiiter,^  and  others  have  satisfactorily  proved  this  source  of 
danger.  In  some  cases  a  piece  of  placenta  remains  attached, 
forming  the  '  placental-polypus.'  In  such  cases  septicaemia  is 
easily  set  up. 

Stadfeldt  relates  a  case  which  suggests  another  view. 
A  1-para  was  delivered  in  hospital,  after  fifty-two  hours'  labour, 
of  a  dead  child.  Signs  of  metritis  were  observed  during  labour. 
She  died  on  the  third  day.  Autopsy  revealed  peritonitis, 
metrophlebitis,  endometritis ;  the  uterus  imperfectly  contracted, 
the  inner  surface  covered  with  an  abundant,  partly  puriform, 
partly  chocolate-coloured  mucous  layer  capable  of  being  scraped 
off.  In  the  left  superior  angle  of  the  uterus  was  attached  a  bit  of 
placenta,  the  size  of  an  egg.  Stadfeldt  says,  it  cannot  be  denied 
that  the  same  process  in  the  uterus  which  was  the  cause  of 
the  adhesion  of  the  placenta  gave  rise  to  the  unusually  early 
and  violent  occurrence  of  the  puerperal  fever.  The  fever  was 
caught  in  the  hospital  before  labour. 

Analogous  to  these  cases  of  placental-retention  are  those  in 
which  fibroid  tumours,  imbedded  in  the  uterine  wall  or  projecting 
into  the  cavity,  have  complicated  labour.  In  some  of  these  cases, 
especially  if  the  tumour  have  been  attached  to  the  fundus  of 
the  uterus,  no  trouble  may  result.  In  a  second  class  of  cases 
the  tumour  undergoes  crushing,  bruising,  even  tearing,  during 
labour;  it  is  then  apt  to  fall  into  necrosis,  and  a  bad  form  of  septi- 
caemia is  set  up.  In  a  third  class,  the  tumour  may  have  under- 
gone no  injury,  but,  being  compressed  by  the  conti-acting  uterus 
after  labour,  its  supply  of  blood  is  suddenly  diminished,  it  falls 
into  necrosis,  and  septicasraia  results.  We  have  seen  examples 
of  all  those  conditions.  Chiari,  Braun,  and  Spaeth  relate  a 
case  ending  fatally  on  the  second  day  of  endometritis  sphacelosa 
following  labour  with  fibroid  tumour  in  the  uterus,  socale  having 
been  given.     This  is  a  case  in  which  secale  ouglit  not  to  be  given. 

'   Pntholofjie  vwl  Therajnc  der  Pliiccnfaretintion,  1801'. 
-  Div  Muttcrkiichenrcstr.  3foiiatgiicfir.  f.  Gehiirt»li.  1857. 
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The  ident'dij  of  i^aerpercd  fecer  and  so-called  surgical  fever 
is  held  by  many.  The  question  was  formally  put  by  Spencer 
Wells  as  the  basis  of  discussion  by  the  Obstetrical  Society  of 
London.  His  propositions  are  stated  at  p.  411.  It  falls  within 
the  discussion  of  traumatism  and  septicaemia. 

That  there  are  many  points  of  analogy  is  undoubted ;  but 
there  are  also  points  of  difference  which  forbid  us  to  accept  the 
doctrine  of  identity.  The  subject  of  an  amputation,  and  a  woman 
after  labour",  both  present  wounds.  Both  may  be  considered  as 
susceptible  to  invasion  by  poisons.  In  both  the  poison  may  effect 
a  lodgment  on  the  wounds.  But  it  is  easy  to  carry  the  com- 
parison too  far.  Amputation  is  presumably  performed  on  account 
of  disease.  The  condition  of  the  patient  is  pathological  to  start 
with.  There  is  no  sj)ecial  provision  in  the  system  made  for 
the  express  purpose  of  healing  the  wound.  The  wounds  in 
the  puerpera  are  physiological.  There  is  a  distinct  provision 
ad  hoc  for  restoration  to  the  ordinary  state.  It  is  in  this  pro- 
vision, marked  by  extraordinary  activity  of  absorption  and  ex- 
cretion, that  lies  the  peculiarity  of  the  puerperal  state.  This 
condition  has  no  parallel  in  the  ordinary  surgical  patient. 

And  if  we  accept,  for  the  occasion,  the  comparison  between 
the  surgical  and  the  puerperal  patients,  the  case  is  far  from 
being  so  much  simplified  as  is  assumed.  If  we  are  asked. 
What  is  puerperal  fever  ?  may  it  not  be  asked  in  return.  What 
is  surgical  fever  ?  Is  surgical  fever  one  uniform,  definite,  patho- 
logical entity  ?  Would  it  not  be  a  truer  statement  to  say  that, 
just  as  puerperal  fever  can  only  be  accepted  as  a  general  tenn 
to  signify  fever  in  a  puerpera,  so  is  surgical  fever  a  general  term 
to  signify  fever  in  a  surgical  patient  ?  In  neither  is  the  fever 
one  constant  thing.  There  are  varieties  of  surgical  fevers  as 
there  are  varieties  of  puerperal  fevers.  If  it  be  contended  that 
by  surgical  fever  is  meant  septicaemia;  and  nothing  else,  this  is 
simply  begging  the  question  ;  we  must  still  ask.  What  is  septi- 
caemia? And  again,  if  surgeons  are  prepared  to  give  a  precise 
definition  of  septicsemia  in  surgical  patients,  are  they  also  pre- 
pared to  show  that  a  septicaemia  of  the  same  character  is  pro- 
duced in  lying-in  women  ?  Septicsemia  is  a  compound  term. 
There  is  the  sepsis,  the  poison  ;  there  is  the  blood  which  receives 
the  poison.  Now,  if  it  be  possible  to  show  that  the  sepsis  in  the 
two  subjects  is.  identical,  it  would  still  be  necessary  to  show 
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identity  or  near  similarity  in  the  recipient  blood.  The  first 
term  of  the  proposition  is  certainly  not  proved  ;  the  second  is 
certainly  not  true.  This  theory,  then,  like  that  of  the  micro- 
bists,  is  too  absolute  and  exclusive.  It  may  account  for  a  large 
number,  perhaps  the  greater  number,  of  cases  in  lying-in 
hospitals ;  but  it  does  not  account  for  cases  beginning  before 
there  is  a  wound,  nor  for  the  ^propagation  to  non-puerperal 
women. 

The  theory  of  Empoisonment  by  the  agency  of  Microscopic 
Organisms  :  Bacteria  ;  Micrococci ;  Microbes. 

This  theory,  gradually  developing  since  the  researches  of 
Mayrhofer,  especially  in  1865,  has  now  acquired  consistency,  if 
not  as  an  all-sufficient  explanation  of  the  production  of  puer- 
peral fever,  at  least  as  an  important  factor.  Mayrhofer  dis- 
covered in  the  lochia  of  sick  puerperal  women  moving  vibriones, 
which  he  declared  were  the  cause  of  the  intoxication.  Reck- 
linghausen and  Waldeyer  showed  the  presence  of  these  vibriones, 
not  alone  in  the  lochia,  but  on  the  surface  of  puerperal  wounds, 
in  the  uterine  lymphatics,  in  the  infiltrations  of  the  connective 
tissue,  in  the  exudations  of  the  serous  cavities  ;  and  demon- 
strated that  the  bodies  with  fine  nuclei  described  by  Virchow 
and  Hohl  were  moniliform  bacteria.  Several  observers  pursued 
this  course  of  investigation.  But  it  is  to  Pasteur  that  we  owe 
the  clearest  and  most  definite  conclusions. 

We  borrow  from  Charpentier,'  who  has  given  the  best 
review  of  the  subject,  the  following  summary  of  Pasteur's 
doctrine  by  Raymond  :  '  When  the  lochia  of  a  puerpera  in  good 
condition  are  examined,  few  or  no  microscopic  organisms  are 
found.  But  if  the  lochia  of  a  woman  threatened  with  puei'peral 
disorder  are  examined,  one  is  struck  by  the  abundance  of  the 
organisms ;  and,  if  death  happens,  the  same  organisms  which 
had  been  observed  in  the  lochia  are  found  in  the  pus  of  the 
peritoneum,  in  the  uterine  lymphatics,  in  the  pleuritic  eftii- 
sions,  in  metastatic  abscesses,  in  the  visceral  suppurations. 
Pasteur  even  succeeded  in  proving,  by  his  processes  of  culture, 
that  the  blood  of  affected  women,  even  before  death,  contained 
microscopic  organisms.  Further,  Pasteur  was  able,  by  the 
simple  examination  of  the  lochia  for  organisms,  to  predict  an 
•  Traite pratique  rlitt  Accniichetiientg,  1883. 
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attack  of  fever  before  the  most  searching  clinical  observations 
of  the  physicians  awakened  suspicion  of  evil.' 

The  particular  organism  described  is  the  chapelet  en  grains. 
But  Pasteur  says  this  particular  form  is  not  the  only  one 
found.  Puerperal  fever,  he  says,  has  no  special  microbe. 
There  are  several  forms.  The  noxious  organism  is  cultivated 
abundantly  in  the  lochia,  in  the  uterine  cavity.  The  peri- 
toneum, being  contiguous,  is  penetrated  by  it ;  there  it  is  culti- 
vated, and  produces,  by  its  rapid  multiplication,  the  peritonitis 
with  pus  filled  with  the  organisms.  If  the  medium  offered  by 
the  peritoneal  cavity  is  not  favourable  to  this  organism,  the 
disorders  are  more  limited.  Instead  of  intense  general  peri- 
tonitis we  shall  see  pelvi-peritonitis  of  slower  course.  But 
successive  invasions  from  the  uterine  cavity  render  it  difficult 
to  cure. 

'  It  is  thus  easy  to  understand  the  cases  of  phlebitis  and 
pehd-peritonitis.  It  is  the  situation  of  the  wound,  the  con- 
nections of  the  uterus,  which  increase  the  danger;  and  it  is 
this  alone  which  is  peculiar  to  the  puerpera,  distinguishing  her 
as  a  specially-wounded  subject.  Let  the  microbe  come,  having 
before  it  so  many  open  doors,  be  it  an  infective  organism  of 
the  nature  of  the  septic  vibrio  to  which  Pasteur  attributes  the 
special  septicsemia  which  he  has  studied  in  animals,  the  disease 
will  take  the  infective  and  rapid  form,  and  we  shall  witness 
those  cataclysmic  deaths  which  have  so  often  desolated  lying-in 
hospitals.  The  blood  then  presents  the  characters  observed  in 
typhoid  diseases. 

'  \Mien  we  consider  the  variety  of  forms  presented  by 
puerperal  fever,  it  is  difficult  to  admit  that  it  is  caused  by  one 
infecting  agent,  one  microscopic  organism.' 

That  micrococci  exist  in  the  living  body  and  play  an 
important  part  in  the  morbid  process  is  made  evident  fi'om 
many  observations,  and  especially  from  the  following  case 
recorded  by  Lomer.  A  9-para,  on  account  of  placenta  prsevia, 
was  delivered  by  turning  and  extraction.  Twenty-fom'  hom's 
later  she  had  a  chill,  and  peritonitis  set  in  ;  then  followed 
dififuse  phlegmon  of  the  right  labio-crural  region,  phlegmon  of 
the  lower  part  of  the  left  leg,  with  varicosities  in  a  state  of 
superficial  gangrene,  and  difi"use  phlegmonous  swelling  of  the 
right  hand  and  lower  part  of  the    right  arm,  also  exquisite 
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euphoria.  Death  on  the  fifth  day.  Blood  drawn  during  life  was 
crowded  with  chain-like  micrococci.  One  hour  after  deathj  a 
necrotic  endometrium  with  purulent  peritonitis  was  found. 
Micrococci  were  found  in  the  pus  and  in  the  liver  and  kidneys. 
Micrococci  have  also  been  found  in  pemphigus  vesicles. 

Coze  and  Feltz  made  hypodermic  injections  of  blood  taken 
from  puerperal-fever  patients  in  rabbits.  Most  of  the  animals 
died  of  diarrhoea  and  convulsions.  Eberth  inoculated  the  cornea? 
of  rabbits  with  croupous  exudations  from  women  who  had  died 
of  puerperal  fever,  and  found  that  the  diphtheritic  process  was 
continued  upon  the  cornea,  and  that  the  matter  contained 
micrococci. 

Still  the  question  returns  :  How  are  these  infective  microbes 
introduced  ?  The  answer,  that  they  attack  the  wounds  caused 
in  labour,  does  not  cover  the  whole  case.  For  some  women  axe 
attacked  before  labour ;  and  the  great  majority  of  women,  not- 
withstanding those  wounds,  escape  puerperal  fever.  And  how, 
it  has  been  pertinently  asked,  do  the  organisms  find  entrance 
in  those  most  terrible  cases  of  all  in  which  death  follows  in  a 
few  hours  ?  The  uterus,  fully  contracted,  has  left  no  gaping 
mouth  ;  the  lochia  have  not  been  fetid ;  there  has  been  no 
phlebitis  or  lymphangitis  or  phlegmasia  of  any  kind.  What 
open  road  have  tlie  microbes  found  to  invade,  not  alone  the 
puerpera  and  the  child  she  bears,  but  also  the  nurses  and  the 
midwives  who  are  living  in  the  midst  of  lying-in  women  ?  But 
these  last  are  seized  notwithstanding,  and  present  the  peritonitis 
so  characteristic  of  puerperal  infection. 

The  conclusions  of  Pasteur  are  not  uncontested.  Thus, 
Artwing,  in  a  recent  communication  to  the  Societe  des  Sciences 
Medicates  of  Lyons,  whilst  verifying  the  association  of  microbes 
with  puerperal  fever,  maintains  that  the  different  forms  of  puer- 
peral septicaemia  are  all  due  to  the  action  of  one  living  poison ; 
that  there  is  only  one  micro-organism  concerned ;  and  that 
this  has  not  been  proved  to  be  special  to  the  puerperal  state. 
Lomer'  states  the  following  conclusions:  'In  puerperal  fever 
in  erysipelas,  in  scarlet  fever,  in  diphtheria,  and  in  the  secretion 
of  wounds,  chain-like  micrococci  are  found  which  have  as  yet 
not  been  proved  to  possess  individual  differences.     But  it  may 

'  '  Our  Present  Kiiowlcdfj^c  of  tlie  Kolatioiis  between  Micro-organisms  and 
Puerperal  Fever.'     Ainn\  Jovrn.  of  Obstetrics,  July  1884. 
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hereafter  be  shown  that  there  are  different  kinds  of  chain-like 
micrococci,  that  each  kind  has  its  distinct  and  specific  action. 

When  in  any  case  of  puerperal  fever  the  presence  of  these 
micrococci  has  been  detected  in  the  exudation,  they  have  also 
been  found  in  the  deeper  organs. 

Other  micro-organisms  may  be  present,  but  their  presence 
in  the  dead  body  does  not  always  prove  that  they  existed  in 
the  living  body  ;  they  are  often  the  result  of  post-mortem 
decomposition. 

It  is  as  yet  impossible  to  classify  puerperal  fever  as  regards 
course  and  prognosis  according  to  the  varieties  of  the  micro- 
organisms found  (Doleris),  or  according  to  their  mode  of 
invasion  (Fraenkel). 

We  will  now  sketch  the  second  form  of  puerperal  fever, 
taking  first  the  more  typical  autogenetic  fevers. 

1.  First  of  these  is  the  simple  excretory  pverperal  fever ^ 
This  has  been  sufiiciently  described.     {See  antea,  p.  414.) 

2.  Pelvic  Cellulitis  or  Parametritis ;  Pelvic  Peritonitis  or 
Perimetritis;  Metro-perimetritis ;  Injlaanmation  of  the 
Broad  Ligaments.     Salpingitis.     Colpitis. 

Sometimes  toxaemia  reveals  itself  in  general  systemic 
disturbance ;  sometimes  inflammatory  complications  constitute 
the  most  conspicuous  feature.  It  may  be  taken  as  a  general 
fact  that,  where  acute  inflammations  occur,  the  general  blood- 
poisoning  is  less  severe,  or  that  the  condition  of  the  blood  is 
sounder,  more  able  to  resist  the  noxious  action  of  the  invading 
poison.  Thus,  we  may,  in  most  cases,  look  upon  pelvic  cellu- 
litis and  pelvic  perimetritis  as  evidence  of  a  reserve  of  power 
in  the  subject,  which  may  carry  her  through  the  trial.  The 
disorder  is  localised,  whereas  in  extreme  cases  the  entire 
system  is  overpowered. 

Inflammation  is  rarely  limited  to  one  tissue.  Hence  the 
danger  of  error  from  adopting  in  their  strict  sense  the  terms 
'  perimetritis '  and  '  parametritis,'  or  equivalent  terms.  Commonly, 
inflammation  of  the  connective  tissue  of  the  broad  ligaments 
is  complicated  with  pelvic  peritonitis.  Is  there  such  a  state  as 
pure  inflammation  of  the  pelvic  tissues  after  labour?  We 
doubt  it,  believing  that  a  toxsemic  element  is  always  concerned. 
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Not  only  may  the  connective  tissue  and  peritoneum  be  the 
seat  of  inflammation,  but  the  substance  of  the  uterus  itself 
may  be  inflamed  =  metritis  ;  the  vessels,  especially  the  veins  = 
phlegmasia  ;  and  the  lymphatics  =  lymphangitis. 

It  is  a  general  law  that  organs  that  have  been  recently 
engaged  in  active  or  extreme  physiological  work  are  especially 
susceptible  to  inflammation.  It  is  interesting  to  inquire  which 
tissue  is  the  first  to  be  attacked.  Postulating,  as  we  do  with 
some  confidence,  that  the  immediate  cause  of  inflammation  is 
an  irritating  matter  carried  in  the  blood,  we  shall  naturally 
conclude  that  the  inner  coats  of  the  vessels,  the  veins  and 
lymphatics,  will  be  the  first  affected.  The  venules  and  lym- 
phatics are  the  direct  recipients  of  foul  matter  from  the  inner 
surface  of  the  uterus  or  other  traumatic  area.  Accordingly  we 
find  the  vessels  almost  invariably  affected.  By  contiguity,  the 
morbid  process  extends  to  the  substance  of  the  uterus  :  myo- 
metritis ;  thence  to  the  vessels  and  connective  tissue  of  the 
broad  ligaments,  and  thence  to  the  investing  peritoneum.  The 
greatest  virulence  of  the  inflammation  is  often  spent  upon  the 
cellular  tissue.  The  plastic  or  adhesive  character  of  the  inflam- 
mation of  this  tissue  serves  to  limit  or  to  localise  it  here.  There 
is  a  marked  analogy  in  this  condition  to  that  of  thrombosis,  which 
we  shall  presently  describe.  It  is  probable  that  in  many  cases, 
at  least  of  so-called  pelvic  inflammation,  the  initiative  con- 
dition is  thrombosis.  The  order  of  events  is  as  follows: — 
1.  There  is  irritating  matter  on  the  placental  site  or  other  part 
of  the  uterine  surface.  2.  This  matter  is  absorbed  into  the 
venules  and  lymphatics.  3.  Coming  in  contact  in  these  vessels 
with  hyperinotic  blood,  in  a  state  approaching  stasis,  the  fibrin 
is  precipitated,  forming  thrombi.  4.  The  irritating  matter 
retarded  in  the  vessels  sets  up  inflammation  in  the  walls  of  the 
vessels,  whence  it  extends  to  the  connective  tissue  and  perito- 
neum, as  already  stated. 

Thus  we  see  that  pelvic  inflammation  is  a  conservative 
process,  limiting  or  controlling  tlie  spread  of  poisonoTis  matter 
into  the  general  circulation. 

We  may  analyse  the  cases  of  pelvic-peritonitis  into  three 
principal  varieties,  always  bearing  in  mind  that  there  is  no 
rigorous  line  of  demarcation.  1.  There  are  cases  in  which 
inflammation  is  not  obviously  complicated.     This  will  tell  more 
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especially  upon  the  peritoneum.  After  extreme  physiological 
activity  of  the  uterus,  its  investing  membrane — like  the  pleura 
— may,  under  a  sudden  impression  of  cold  or  violence,  become 
inflamed.  The  influence  of  cold  is  well  illustrated  in  some 
cases,  where  the  abdomen  has  been  kept  swamped  with  cold 
water  or  ice  after  labour,  or  where  ice  has  been  applied  inside 
the  uterus.  Violence  in  the  shape  of  rough  '  kneading '  to 
expel  the  placenta  and  to  arrest  haemorrhage  is  also  very  apt  to 
cause  inflammation.  We  have  known  it  to  be  caused  by  coitus 
forced  upon  the  woman  within  a  few  days  of  labour. 

Sipnptoins  and  course.  It  rarely  manifests  itself  before 
the  third  day ;  and  it  is  interesting  to  note  that  the  process 
of  involution,  disintegration,  and  absorption  is  only  beginnino- 
about  this  time.  This  fact  has  a  wide  application  in  the  study 
of  puerperal  disease.  On  the  other  hand,  the  susceptibility 
continues  for  an  indefinite  time.  Inflammation  may  break  out 
when  an  adequate  exciting  cause  is  applied.  Thus,  a  young 
lady  of  delicate  organisation  suckled  imperfectly  for  seven 
weeks ;  whilst  menstruating  she  underwent  great  fatigue,  and 
came  home  with  intense  abdominal  pain  and  fever.  This  is 
not  an  uncommon  history.  It  points  to  the  analogy  between 
labour  and  menstruation.  In  such  cases  the  inflammation  is 
primarily  peritonitic. 

But  not  even  in  all  these  essentially  inflammatory  cases  is 
the  inflammation  expended  upon  the  peritoneum.  There  is  a 
group  of  cases  in  which  traumatism  appears  to  be  an  essential 
factor,  in  which  the  chief,  or  at  least  the  primary,  seat  appears 
to  be  the  perimetric  connective  tissue.  During  the  passage  of 
the  child's  head  through  the  paiiiu-ient  canal  there  is  commonly 
laceration  of  the  cervix  uteri,  bruising,  even  crushing,  of  the 
mucous  membrane,  attended  by  a  dragging  or  glacier-like  move- 
ment of  the  structures  in  most  immediate  contact  with  the  head 
upon  the  subjacent  tissues.  The  cellular  tissue  around  the  cervix 
is  especially  contused,  stretched ;  vessels  in  it  ai'e  torn ;  hence 
effusion  of  serum  and  ecchymosis.  All  this  we  have  frequently 
verified  by  inspection.  Everything  is  prepared  for  inflammation. 
The  local  injury,  the  effusion,  the  hyperinotic  blood  charged 
with  effete  matter,  are  there  ;  an  exciting  cause  is  alone  wanting. 
A  chill  is  sufficient.  The  chief  seat  of  inflammation  is  the 
wounded  cellular  tissue.     In  this  tissue  it  may  run  its  course, 
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ending  in  resolution  or  in  abscess,  the  peritoneum  being  per- 
haps only  slightly  implicated. 

In  another  order  of  cases,  characterised  by  the  predominance 
of  a  septic  factor,  the  inflammation  of  the  pelvic  tissues  is 
universal.  The  uterus  itself,  its  blood-vessels  and  lymphatics, 
the  connective  tissues  around  them  and  in  the  broad  ligaments 
and  the  peritoneum,  are  all  involved  in  inflammation  of  a  low 
type.  The  inflamed  peritoneum,  throwing  out  unhealthy  lymph, 
which  rapidly  breaks  down  into  pus,  sets  up  the  like  inflam- 
mation in  every  part  of  the  abdominal  peritoneum  with  which 
it  comes  in  contact.  Septicaemia  attends,  constituting  a  form 
of  autogenetic  puerperal  fever.  Endosepsis  and  autosepsis  are 
combined. 

A  still  more  complex  order  of  cases  are  those  in  which 
poisonous  matter  is  inoculated  from  without.  The  poison  of 
some  zymotic,  erysipelas,  or  the  septic  matter  from  another 
puerperal  woman,  pus  or  ichor  from  a  wound,  or  the  cadaveric 
poison  is  absorbed  by  the  traumatic  surfaces  left  by  labour. 
This  constitutes  a  form  of  heterogenetic  puerperal  fever.  In 
this  order  of  cases  the  disease  commonly  breaks  out  early — on 
the  second  or  third  day.  There  is  general  blood-infection  ;  fever 
of  a  low  type — '  typhoid '  it  is  sometimes  called — is  apt  to  carry 
off  the  patient  in  a  few  days,  perhaps  before  any  marked  local 
inflammation  can  be  produced. 

We  may  still  recognise  a  mixed  order  of  cases,  in  which 
there  is  a  septic  factor,  controlled  by  a  comparatively  healthy 
state  of  blood.  The  inflammation  begins  in  the  uterine  sinuses 
and  lymphatics.  Under  the  combined  influence  of  traumatism, 
of  blood  impaired  by  the  tissue-changes  of  puerpery,  and  some- 
times of  decomposing  debris  of  placenta,  membranes  and  blood- 
clots  in  the  uterine  cavity,  foul  matter  gets  into  the  uterine 
sinuses  and  lymphatics,  and,  not  an-ested  there,  from  want  of 
contractile  energy  in  the  uterine  fibre,  or  because  being  as  yet 
too  abundant  for  the  ]:)lood  it  meets  in  its  course  to  segregate 
by  coagulation,  it  invades  tht^  vessels  in  the  broad  ligaments, 
where  further  progress  is  stayed  by  the  formation  of  clots.  This 
thrombotic  process  is  generally  attended  by  inflammation  of 
the  ])eri-vascular  tissues  and  of  the  broad  ligaments.  If  the 
lymphatics  be  concerned  as  well  as  the  veins,  then  the  pheno- 
mena of  phlegmasia  dolens  nre  developed.     In   tliis  ordei-  of 
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cases  the  symptoms  declare  themselves  later  than  in  the  pre- 
ceding order.  It  may  take  a  week,  or  even  a  fortnight,  before 
the  signs  of  thrombosis  become  clear. 

That  the  broad  ligaments  are  chiefly  involved  in  the  majority 
of  these  cases  seems  proved  by  the  seat  of  the  tumefaction  being 
in  the  sides  of  the  pelvis ;  by  the  inflammation  being  in  many 
cases  unilateral,  the  side  affected  being  usually  that  in  which 
the  placenta  was  attached,  or  frequently  the  left  side,  being  that 
on  which  the  cervix  uteri  was  fissured  by  the  occiiDut  in  labour. 
This  latter  source  of  pelvic  cellulitis  has  been  much  insisted 
upon  by  Whitehead  and  Emmet. 

Trousseau  may  be  cited  as  insisting  upon  the  frequent 
complication  of  phlebitis  with  inflammation  of  the  broad 
ligaments. 

A  very  similar  description  will  apply  to  the  perimetric  in- 
flammations of  abortion.  It  applies  often  very  closely  to  inflam- 
mation of  the  broad  ligaments,  leading  to  phlegmasia  dolens, 
beginning  in  cancer  of  the  cervix  uteri. 

The  fallopian  tubes  may  become  inflamed,  perhaps  pri- 
marily, but  certainly  by  spreading  from  the  vagina  and  uterus. 
This  is  especially  seen  in  the  ^'peritonitis  raeretricuvi,  in  which 
the  starting-point  is  gonorrhoeal  infection.  In  some  cases  of 
this  origin,  the  tubes  become  distended  by  pus,  and  this  is 
poured  into  the  peritoneum  either  by  rupture  of  the  tube  or 
overflow  by  the  fimbriated  extremity.  The  ovaries,  first  catch- 
ing the  foul  irritant,  are  sure  to  be  involved.  In  like  manner, 
a  simple  puerperal  endometritis  may  spread  to  the  tubes ;  or 
the  tubes  may  first  become  inflamed  from  foul  matter  being 
generated  in  them  or  taken  up  from  the  uterus. 

It  is  remarkable  that  gonorrhoeal  peritonitis  may  break  out 
after  childbirth.  Mr.  Griles  ^  relates  three  cases  of  this  kind. 
Dr.  Emil  Noeggerath  ^  discusses  this  subject  in  an  elaborate 
memoir.  He  submitted  that  gonorrhoea,  apparently  cured,  may 
linger  in  certain  portions  of  the  generative  organs  for  life,  con- 
stituting '  latent  gonon^hoea  ' ;  that  in  this  form  it  may  infect 
a  healthy  person  with  acute  gonorrhoea ;  and  that  in  the 
female  it  may  pass  from  the  latent  into  the  apparent  form, 
giving   rise   to    acute,    chronic,   or   recurrent   perimetritis    or 

'  BHt.  Med.  Journ.  1871. 

-  Bonn,  1872,  and  Amer.  Gynec.  Trans.  1876. 
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ovaritis.  Dr.  Macdonald  ^  followed  up  the  subject.  He  dis- 
cusses Noeggerath's  opinions,  and  gives  some  interesting  cases 
of  his  own.  He  says  that  in  cases  of  gonorrhoeal  puerperal 
endometritis,  '  the  discharge  during  the  acute  attack  is  very 
characteristic.  It  is  not  like  the  ordinary  lochia  at  all.  It  is 
thin,  sero-purulent,  and  exceedingly  profuse  at  first,  and  then 
becomes  less  in  amount,  yellow  in  colour,  tough  in  consistency, 
and  excessively  offensive  to  the  smell.' 

The  suspicion  of  a  case  of  this  kind  would  be  an  urgent 
motive  for  practising  intra-uterine  injections  of  iodine. 

Salpingitis  puerpe7xdis.  A  condition  not  seldom  observed 
in  connection  with  puerperal  fever  is  inflammation  and  sup- 
puration of  a  Fallopian  tube.  This  condition  has  been 
described  by  Ed.  Martin  (1851),  F.  Howitz  (1858),  Forster 
(1859),  Vocke  (1860),  and  since  those  dates  by  several  authors. 
E.  Barnes  published  ('  Obst.  Trans.,'  1862)  a  case  following 
induced  abortion,  with  historical  notes  of  the  subject.  It 
may  be  a  part  of  the  morbid  process,  as  when  it  is  associated 
with  metritis;  then  there  is  metro-salpingitis.  Or  it  may 
constitute  the  principal  feature  of  the  case.  The  great  danger 
attending  it  is  the  rupture  of  the  distended  tube,  and 
the  sudden  escape  of  the  offending  contents  into  the  peri- 
toneum. Or  there  may  be  overflow  from  the  fimbriated  end  of 
the  tube.  The  late  Professor  Martin,  of  Berlin,  related  several 
cases.2  He  says  it  does  not  always  begin  in  the  puerperal 
week,  but  sometimes  during  gestation — sometimes,  indeed, 
before  the  actual  pregnancy.  He  thinks  in  one  case  it  began 
in  blennorrhoea. 

When  escape  of  pus  takes  place  there  is  sudden  acute  pain  ; 
fever  follows,  and  tympanites,  which  obscm-es  to  some  extent  the 
peritonitis.  If  death  does  not  follow  when  involution  of  the 
uterus  has  made  progress,  the  enlarged  tubes  may  be  felt.  It  is 
not  probable  that  a  cure  is  effected,  and  in  the  chronic  state, 
danger  of  bursting  or  extending  peritonitis  is  always  impending. 

It  appears  to  us  that  these  are  cases  in  which  Lawson 
Tait's  operation — the  removal  of  the  diseased  tubes — may  find 
legitimate  application. 

'   Latent  Gonorrhaa  with  special  relation  to  the  Pufrperal  State,  187:5. 
-   Ueher  Mnttcrrohrcncntzilndiuifi  vnd  Ergitgg  flex  Pitrificn  SrJtrcts  dersrlhrn 
in  die  lUuchhoh Ir.     Monatxsch .  f.  Gchurish .  1 850-1 8(1 1 . 
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Phlegmasia  Dolens,  or  Thrombosis ;  Thrombotic  Puerperal  Fever. 

The  history  of  phlegmasia  dolens  naturally  follows  upon 
that  of  pelvic  inflammation.  Phlegmasia  dolens,  like  perime- 
tritis, is  a  variety  of  puerperal  fever.  It  is  a  toxaemic  disorder. 
It  is  most  commonly  autogenetic.  The  toxaemia  is  localised  or 
limited.  The  two  conditions  are  closely  linked  in  genesis  and 
nature.  They  arise  in  similar  conditions  ;  and  it  may  be  held 
that  at  the  moment  of  invasion  it  is  uncertain  what  form  the 
disease  may  assume  ;  accidental  conditions,  not  clearly  defined, 
may  determine  the  evolution  into  perimetritis,  phlegmasia 
dolens,  or  general  septicaemia. 

We  have  seen  that  in  one  form  of  perimetritis,  in  which  the 
septic  element  is  marked,  but  not  overwhelming,  the  quality  of 
the  blood  is  so  good  that  it  resists  the  transit  of  the  septic 
matter,  and  isolates  it  in  the  pelvic  tissues.  A  similar  event 
also  happens  in  phlegmasia  dolens.  Both  in  this  resjoect  are 
conservative  processes.  The  blood,  clotting  under  the  precipi- 
tating power  of  the  poison,  shuts  it  out  from  the  general  cir- 
culation. On  the  other  hand,  when  the  system  is  depressed, 
the  blood  poor,  and  the  supply  of  septic  stuff  is  copious, 
virulent,  and  sustained,  the  clotting  virtue  of  the  blood  is 
overwhelmed  and  general  toxaemia  takes  place.  The  throm- 
botic process  is  inefficient ;  the  imperfect  clots  break  down  in 
suppuration. 

The  name  '  phlegmasia  dolens  ' — an  arbitrary  compound  of 
a  pathological  hypothesis  and  of  a  symptom — would  be  in- 
adequate, even  if  it  were  not  based  on  error.  That  the  veins 
in  the  broad  ligament  and  the  femoral  vein  are  commonly 
inflamed  is  true.     But  this  is  not  the  essence  of  the  disease. 

It  is  convenient  at  the  outset  to  enumerate  some  of  the 
theories  which  have  been  held : — Mauriceau  thought  phleg- 
masia dolens  was  due  to  suppression  of  lochia ;  Puzos  and 
Levret  thought  it  due  to  metastasis  of  milk ;  Dr.  Hall  thought 
it  consisted  in  general  inflammation  of  all  the  tissues  of  the 
affected  limb,  whence  coagulable  lymph  was  thrown  out  into  the 
cellular  tissues  ;  White,  of  Manchester,  a  remarkable  clinical 
observer,  said  it  was  due  to  obstruction  of  the  lymphatics  ; 
Ferrier  attributed  it  to  inflammation  of  the  l3Tnphatics; 
this   view   was    adopted   by   Hamilton,  Gardien,   and  others ; 
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D.  D.  Davis,  recognising  the  clotting  in  the  veins,  advocated  the 
pure  phlegmasic  theory,  contending  that  the  disease  consisted 
in  inflammation  and  obstruction  of  the  principal  veins  of  the 
extremity ;  Bouillaud  and  Eobert  Lee  adopted  this  theory,  and 
it  was  generally  accepted. 

The  right  path  was  first  struck  by  Grulliver,  who  showed  the 
conditions  under  which  blood  coagulates  in  the  veins.  He 
especially  described  the  process  of  change  into  pus-like  fluid 
which  takes  place  in  the  interior  of  the  clot,  distinguishing 
it  from  suppuration.  In  this  he  was  followed  by  Virchow. 
Henry  Lee  (1852)  made  important  experiments  showing  how 
difficult  it  is  to  cause  inflammation  of  veins  by  any  irritants ; 
that  irritants  act  by  causing  the  blood  to  coagulate.  Gfaspard's 
experiments  told  the  same  thing.  Henry  Lee's  proposition, 
'  that  no  one  has  satisfactorily  demonstrated  the  presence  of 
an  inflammation  limited  to  the  lining  membrane  of  a  vein,'  is 
still  justified. 

We  must  not,  however,  forget  that  thrombosis  may  be  the 
result  of  embolism.  Thus,  J.  Y.  Simpson  relates  the  case  of  a 
woman  who  died  of  phlegmasia  dolens  of  the  left  arm  and  side 
of  the  face  some  weeks  after  an  exhausting  labour.  After 
delivery  she  had  signs  of  embolism,  first  in  the  right  brachial 
artery,  and  then  in  both  legs ;  then  came  on  phlegmasia 
dolens  in  the  left  arm.  The  aortic  valves  were  covered  with 
wart-like  excrescences.  It  was  suggested  as  probable  that 
fibrinous  detritus  passing  from  the  arteries  into  the  capillaries 
and  veins  of  the  left  arm  caused  phlebitic  thrombosis. 

The  more  recent  researches  of  Mackenzie  and  Tilbury  Fox 
give  precision  to  the  foregoing  observations. 

Mackenzie  (1861)  proved  by  one  set  of  experiments  that 
inflammation  produced  in  veins  caused  none  of  the  phenomena 
of  phlegmasia  dolens  ;  and,  by  another  set,  that  when  phlebitis 
was  caused  by  vitiating  the  general  mass  of  the  blood,  the 
phenomena  of  phlegmasia  dolens  ensued.  Tilbury  Fox  (1862) 
came  nearer  to  the  mark  when  he  showed  that  obstruction  of 
the  main  lymphatic  channels  is  alone  capable  of  giving  rise  to 
white  leg,  acting  by  preventing  the  removal  of  lymph  from  the 
affected  limb.  }[e  further  illustrated  this  by  pointing  out  that 
the  character  of  the  swelling  is  not  that  of  serous  stasis  pro- 
duced by  blood  disease,  the  enlargement  being  unequal  and 
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commencing  above  and  extending  downwards.     He  said  it  was 
due  to  sudden  absorption  of  acrimonious  fluids. 

There  is  an  element  of  truth  in  all  the  above  theories.  If 
we  interpret  the  ideas  of  '  suppression  of  lochia '  and  '  metastasis 
of  milk '  as  implying  arrest  of  secretion  and  excretion,  and 
therefore  the  accumulation  of  noxious  stuff  in  the  blood,  we 
recognise  a  true  factor ;  that  there  are  phlebitis  and  venous 
obstruction  is  certain,  although  these  are  secondary  or  tertiary 
features ;  that  there  is  obstruction  of  the  lymphatics,  is  now 
abundantly  proved. 

This  preliminary  statement  made,  we  may  now  pursue  the 
clinical  study  of  the  affection  ;  and  thus,  out  of  the  phenomena 
observed  at  the  bedside  and  in  the  dead-house,  we  shall 
endeavour  to  evolve  a  consistent  theory  that  shall  harmonise 
with  facts,  and  give  us  sound  principles  of  treatment,  prophy- 
lactic and  remedial.  We  may  first  put  and  answer  the  ques- 
tion :  Why  is  thrombosis  so  pre-eminently  venous  ?  The 
reasons  are,  that  venous  blood  is  more  impure,  and  that  it  is 
the  immediate  recipient  of  the  offending  precipitating  stuff. 
The  blood  that  has  become  arterial  has  at  least  gone  through 
an  attempt  at  purification  by  traversing  the  lymphatics,  liver, 
and  lungs. 

Two  forms  may  be  distinguished,  the  one  comparatively 
simple,  the  other  complicated  with  general  toxsemia.  The 
first  is  not  very  dangerous;  the  second  is  commonly  fatal. 

Thrombosis  is  essentially  a  disease  of  puerpery.  But  we 
have  seen  a  few  cases  which  apparently  arose  during  gestation. 
In  one  of  these  we  traced  antecedent  venectasis,  a  condition 
which  no  doubt  favoured  thrombosis.     Cases  are  cited  on  p.  377. 

Clinical  History  of  Thrombotic  Excretory  Puerperal  Fever. 

1.  The  simple  form.  The  patient  may  have  been  going 
on  to  all  appearance  favourably  for  some  days  after  labour, 
when,  more  or  less  suddenly,  fever,  attended  or  preceded  by 
rigors  and  vomiting,  occurs.  The  temperature  rises  to  100°  F., 
and  even  to  103°  or  104*" ;  the  pulse  runs  up  to  120,  not  always 
at  the  onset,  but  soon  reaching  this  point.  Perspirations  are 
often  profuse  ;  the  respirations  rise  to  30  or  more,  and  occa- 
sionally syncope  occurs,  with  intermittent  pulse  and  palpita- 
tion.    Then,  following  quickly,  acute  pain  is  felt  in  the  ham, 
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in  the  groin,  or  in  the  iliac  region  of  one  side ;  the  leg, 
usually  the  left,  is  found  by  the  patient  to  be  stiff,  and  to  be 
impaired  in  mobility  ;  soon  it  is  seen  to  be  swollen,  the  swelling 
beginning  in  the  thigh  or  leg  and  extending  downwards.  There 
is  usually  hypersesthesia  of  the  surface.  The  swelling  has  other 
points  of  peculiarity,  distinguishing  it  from  the  oedema  of 
obstructed  veins  ;  it  is  tense,  giving  a  glistening,  shiny,  white 
aspect  to  the  skin — the  affection  is  called  by  some  older  authors 
'  phlegmasia  alba  dolens.'  To  the  touch  the  swollen  part  gives 
a  sense  of  resistance  quite  different  from  the  doughy  feel  of 
oedema ;  it  does  not  pit  under  pressure  of  the  finger,  but  the 
impression  made  is  quickly  removed. 

If  the  part  is  pricked  with  a  needle,  instead  of  serum 
running  off  as  in  oedema,  a  droplet  of  fluid  will  start  out  on  the 
skin,  which  quickly  coagulates.  The  fluid  is  charged  with 
coagulable  lymph,  which  the  obstructed  lymphatics  could  not 
carry  off.  Pain  is  evoked  on  pressure  in  the  groin  and  in  the 
ham  ;  on  palpation  in  the  groin  and  in  Scarpa's  triangle,  the 
femoral  vessels  are  felt  as  hard  cords,  and  the  attendant  lym- 
phatic glands  are  felt  as  knots  or  lumps,  the  connective  tissue 
around  the  vessels  being  the  seat  of  coagulated  effusion,  which 
has  matted  all  the  structures  together.  Some  tenderness  will 
commonly  be  revealed  by  palpation  deep  in  the  iliac  region, 
and  occasionally  the  conditions  felt  in  the  femoral  vessels  may 
be  made  out  in  the  iliac  vessels.  Examined  internally,  we  may 
also  frequently  realise  the  complication  with  perimetritis,  the 
constituents  of  the  broad  ligament  being  the  seat  of  inflam- 
matory effusions.  In  this  we  see  the  relation  between  the 
ordinary  form  of  perimetritis  and  the  affection  we  are  now 
discussing.  It  is  to  be  noted  that  the  perimetric  complication 
often  appears  a  little  later. 

In  two  or  three  days,  for  the  swelling  advances  rapidly,  the 
leg  becomes  completely  powerless.  This  is  partly  due  to 
pressure  upon  the  nerves  by  the  effusion,  and  partly  to  the 
intra-pelvic  complication.  The  leg  is  usually  abducted  and 
turned  out ;  the  patient  is  prostrate,  helpless.  From  time  to  time 
there  is  observed  in  some  cases  a  repetition  of  the  symptoms 
which  marked  the  invasion  of  the  disease :  rigor,  vomiting, 
attack  of  local  pain,  increase  of  fever.  These  symptoms 
indicate  a  fresh  entry  of  noxious  stuff  into  the  blood.     Thus,  we 
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have  watched  a  case  in  which  three  distinct  febrile  attacks  took 
place  at  intervals  of  some  days,  each  attack  being  quickly 
followed  by  evidence  of  fresh  thrombosis  in  su.perficial  veins  of 
the  legs. 

The  fever  and  more  urgent  local  signs  commonly  subside  in 
from  seven  to  ten  days ;  the  limb  remains  swollen,  but  is  less 
tense ;  it  may  now  '  pit.'  There  is  generally  depression  for 
some  time  longer.  Sometimes  a  measure  of  relief  is  attained 
by  the  establishment  of  collateral  venous  and  lymphatic  circu- 
lation. The  swelling  gradually  subsides ;  but  a  degree  of 
paralysis  of  the  limb  continues  for  two  or  three  weeks  or  more. 

This  simple  form  is  comparatively  free  from  danger.  It  is 
an  illness  of  forty  to  fifty  days'  duration.  The  absorption  of 
the  effused  lymph  and  serum  and  fibrinous  deposit  takes  time. 
Not  seldom,  when  the  leg  first  seized  is  mending,  the  other  leg 
is  attacked.  Fever  ushers  in  this  attack,  and  the  whole  history 
is  repeated. 

In  a  remarkable  case  recorded  by  Fancourt  Barnes,^  a 
young  lady,  after  a  natural  labour,  had  febrile  symptoms  on  the 
fourth  day ;  attacks  of  syncope  followed ;  on  the  sixteenth 
day  mania  set  in ;  loud  bronchitic  rales  appeared ;  a  thick 
purulent  discharge  came  from  the  vagina  ;  on  the  twenty-third 
day  the  left  leg  began  to  swell,  the  mania  diminished  ;  on  the 
twenty-eighth  the  right  leg  began  to  swell ;  on  the  thirtieth 
the  left  arm  was  swollen,  and  white  like  the  legs.  There  was 
also  some  stiffness  in  the  right  arm,  but  it  did  not  swell. 
After  the  left  leg  began  to  swell  she  had  several  attacks  of 
cyanosis  ;  her  respirations  rose  to  48,  and  she  died  forty  days 
after  labour.  An  autopsy  could  not  be  obtained ;  but  it  is 
fair  to  interpret  the  phenomena  as  due  to  general  toxaemia  and 
multiplied  thromboses ;  the  lung  affection  was  evidence  of  the 
pulmonary  infarction  of  Virchow,  capillary  embolism.  The  case 
has  analogies  with  the  cases  of  phlegmasia  dolens  occasionally 
met  with  in  typhoid  fever  and  in  cancer. 

Dr.  Bastian  relates  a  remarkable  case  of  extensive  throm- 
bosis. A  2-para  had  been  confined  three  months.  She  got 
up  a  fortnight  after  labour.  Three  weeks  later  mastitis  and 
abscess  appeared.  Soon  after  this  the  left  ankle  swelled.  The 
left  leg  then  showed  the  common  phenomena  of  phlegmasia 
>  Brit.  Med.  Journ.  1879. 
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doleDS.  The  heart  sounds  were  normal,  pulse  160,  perspira- 
tions profuse,  no  albumen  in  urine.  The  temperature  I'ose, 
and  the  right  foot  swelled.  Then  the  left  shoulder  and  left 
side  of  the  neck  became  affected.  The  swelling  then  extended 
down  the  arm  and  to  the  fingers.  Next,  the  right  side  of  the 
neck  and  right  arm  swelled ;  then  the  whole  front  of  the 
chest;  then  the  face.  She  could  hardly  open  her  mouth  to 
swallow.  The  left  external  jugular  vein  could  be  felt  like  a 
cord.  She  gradually  recovered  under  stimulants,  beef-tea,  and 
milk. 

If,  with  Simon,  we  regard  fibrin  as  an  excrement,  we  must 
conclude  that  hyperinosis  is  the  result  of  failure  of  the  excre- 
tory function.  When  there  is  excess  of  fibrin,  there  exists  a 
proclivity  to  separation  of  it  from  the  blood-stream.  It  is 
liable  to  be  caught  and  deposited  on  any  points  where  the 
general  smoothness  of  the  lining  membrane  is  broken — for 
example,  on  the  valves  of  the  heart  and  amongst  the  columnae 
carnese.  It  is  also  subject  to  clot  spontaneously  wherever  the 
blood-channel  is  unusually  tortuous,  where  gravitation  has  to 
be  overcome,  where  the  vessels  are  exposed  to  obstruction  and 
the  stream  is  consequently  slow.  Acute  rheumatism — a  disease 
which  offers  many  instructive  points  of  comparison  with  puer- 
peral fever — is  especially  prone  to  precipitate  fibrin  on  the  left 
cardiac  valves.  The  presence  of  a  second  morbid  material  is 
probably  necessary  to  cause  the  fibrinous  precipitation.  The 
lactic  acid  of  rheumatism  may  be  the  efficient  cause.  This  is 
a  form  of  arterial  thrombosis. 

Recovery  takes  place  by  gradual  disintegration  of  the 
thrombi  in  the  veins  and  lymphatics.  This  process  is  analo- 
gous to  that  by  which  the  involution  of  the  uterus  is  effected. 
The  clots  undergo  granular  fatty  conversion,  forming  a  kind  of 
enmlsion,  or,  as  Virchow  calls  it,  '  })hysiological  milk."  This  is 
carried  into  the  circulation,  and  is  excreted  without  creating 
obvious  disturbance.  The  vascular  channels  are  cleared,  and 
resume  practical  integrity. 

Scqivelce.  Amongst  the  most  prominent  and  persistent  is 
venectasis.  Veins  that  have  ])een  over-stretched  rarely,  if  ever, 
(juite  recover  their  pristine  calibre  ;  and  this  is  more  esj)ecially 
the  case  with  superficial  veins  of  the  leg.  Hence  bundles  of 
varicose  veins  are  formed  about  the  legs  and  thighs.     These 
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become  the  seat  of  slow  thrombi  long  after  labour ;  the  blood 
retarded  in  the  tortuous  vessels,  especially  near  the  valves, 
easily  coagulates  ;  varicose  ulcers  succeed,  and  sometimes,  when 
these  burst,  h;i?morrhage  ensues.  The  deeper  vessels,  being 
supported  by  surrounding  structures,  more  easily  recover. 

A  woman  who  has  had  phlegmasia  dolens  once  is  not 
exempt  from  the  affection  in  subsequent  labours.  The  recovery 
may  be  complete. 

2.  The  severe  form.  The  type  of  this  is  marked  dyscrasia. 
When,  in  subjects  much  depressed  by  previous  illness,  bearing 
some  diathetic  taint,  who  are  reduced  by  haemorrhage  and  pro- 
tracted labour,  septic  stuff  capable  of  exciting  thrombosis  in 
fairly  healthy  subjects  enters  the  uterine  veins  and  lymphatics, 
the  attempt  to  shut  out  the  enemy  by  clotting  does  not  suc- 
ceed. The  clots  formed  are  soft,  imperfect ;  the  phlegmasia  and 
lymphangitis  spread ;  suppuration  takes  place ;  abscesses  form 
in  the  perimetrium  or  in  the  com'se  of  the  femoral  and  iliac 
veins ;  the  whole  mass  of  the  blood  is  invaded  and  further 
degraded.  In  this  form  the  localising  power  is  lost.  The 
poison  breaks  bounds.  It  pervades  every  tissue  in  the  body, 
and  distant  suppurations  may  occur.  It  undergoes  a  change, 
partly  chemical,  partly  necrotic.  The  course  of  these  cases,  to 
which  the  term  '  suppurative  phlebitis  and  lymphangitis  '  of 
Cruveilhier  would  apply,  is  rapidly  fatal.  It  is  seen  most 
characteristically  in  lying-in  hospitals,  or  in  that  most  disastrous 
conjunction,  a  lying-in  ward  in  a  general  hospital. 

The  onset  of  the  disease  is  marked  perhaps  by  shivering, 
but  there  is  no  decided  reaction.  The  pulse  rises  to  140,  160, 
or  more,  the  respirations  to  40,  the  temperature  to  104°  F,  or 
105°.  The  condition  rapidly  assumes  the  character  called 
typhoid.  The  tendency  is  towards  rapid  prostration.  Delirium 
often  attends,  and  is  the  forerunner  of  death.  The  history,  in 
short,  resembles  that  of  general  septicsemia,  which  will  be 
described  hereafter.  Sometimes  the  joints  are  the  seat  of  in- 
flammation, ending  in  effusions  of  serous  or  sanious  fluids 
or  pus. 

The  danger  of  embolism  is  very  great  in  this  form  of 
disease,  in  which  there  is  marked  blood-dyscrasia.  There  is 
a  tendency  to  rapid  breaking-down  of  the  clots,  without  being 
converted   to   assimilable    '  physiological    milk.'      Fragments 
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large  enough  to  be  arrested  in  the  pulmonary  capillaries  may  be 
swept  to  the  heart. 

Pathological  anatomy.  In  the  simple  forms,  when  the 
opportunity  of  performing  an  autopsy  arises,  the  following  con- 
ditions are  found  in  the  affected  limb.  The  skin  is  always 
thickened  ;  the  connective  tissue  is  sometimes  found  indurated, 
vascular,  infiltrated  with  serum  and  lymph.  The  veins  are 
generally  obstructed  by  clots  and  inflamed.  In  the  first  stage 
clots  alone  are  formed ;  there  is  no  inflammation  of  the  coats  of 
the  vessels.  In  more  advanced  cases,  the  coats  of  the  veins  are 
thickened,  abnormally  vascular ;  the  external  coat  adheres  to 
the  surrounding  connective  tissue ;  the  internal  coat  is  red- 
dened, often  studded  with  fibrinous  deposit.  The  obstructing 
coagula  may  now  be  softened  down  to  a  pultaceous  mass,  often 
regarded  as  pus,  but  which  is  really  the  result  of  fatty  disin- 
tegration. The  veins  principally  affected  are  the  femorals  and 
iliacs,  less  frequently  the  uterine,  vaginal,  and  saphenous.  The 
lymphatics  are  often  enlarged,  matted  together  by  condensed 
connective  tissue.  The  glands  are  generally  enlarged  and 
vascular.  The  cellular  sheath  of  the  arteries  is  infiltrated ;  all 
the  vessels  are  agglutinated  by  inflammatory  lymph. 

In  the  cases  in  which  the  septic  character  predominates,  the 
changes  are  more  general  and  more  distinctive.  The  clots  in 
the  veins  are  more  disintegrated ;  the  presence  of  pus  is  more 
decided  in  them,  and  suppuration  is  common  in  the  perivascular 
connective  tissue  and  in  the  pelvis  ;  pus  may  be  infiltrated  in  the 
inteimuscular  connective  tissue ;  the  muscular  fibres  are  softened. 
Peritonitis  and  metritis  are  common  ;  there  is  effusion  of  serum 
and  pus,  and  feeble  adhesions  in  the  peritoneiun.  There  is  often 
metritis ;  the  ovaries,  tubes,  and  broad  ligaments  are  inflamed, 
probably  exhibiting  suppuration.  The  liver,  kidneys,  and 
spleen  are  congested.  The  thorax  shows  pulmonary  pleuritis ; 
sometimes  hepatisation  of  the  lungs ;  pericarditis ;  fibrinous 
deposits  are  found  in  the  left  heart,  perhajjs  in  the  pulmonary 
arteries,  with  infarction  of  the  smaller  liranches. 

The  treatment  will  depend  upon  the  severity  of  the  case. 
In  all  cases  the  first  indication  is  '  rest.'  The  affected  limb 
should  be  laid  on  pillows  in  such  a  way  as  to  favour  gravi- 
tation towards  the  trunk.  Thus,  the  foot  should  be  raised  ;  the 
whole  limb  should  be  wrapped  in  cotton-wool,  and  this  should 
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be  enclosed  in  oil-silk,  so  as  to  prevent  contact  of  air  and  keep 
in  exuding  moisture.  In  the  early  stage,  when  the  symptoms 
are  acute,  and  there  is  evidence  of  vital  power,  we  have  known 
six  or  eight  leeches  applied  to  Scarpa's  space  do  marked 
good.  Frictions  should  be  avoided.  If  the  packing  do  no 
other  good  than  prevent  the  nurse  from  pursuing  this  favourite 
but  dangerous  practice,  a  great  object  is  attained. 

Acupuncture  has  been  tried.  We  cannot  advise  it.  No 
diminution  of  tension  is  gained  by  it. 

Dr.  Crichton,  of  Tavistock,^  speaks  highly  of  the  value  of 
sulphate  of  iron  as  a  local  application,  in  the  proportion  of  30 
grains  to  the  ounce  of  water,  as  hot  as  the  patient  can  bear  it. 

Can  anything  be  done  to  favour  the  solution  of  the  thrombi  ? 
We  may  give  quinine,  digitalis,  and  aconite  to  moderate  the 
heart's  action.  Ammonia  is  credited  with  the  property  of 
maintaining  the  fluid  state  of  the  blood.  In  this  way,  and  as 
a  diffusible  stimulant  with  ether,  it  is  useful.  Opium  often 
renders  great  service.  Alcohol  must  be  given  with  discretion  ; 
but  it  can  rarely  be  dispensed  with.  Should  there  be  tendency 
to  syncope — and  this  should  be  looked  for — the  subcutaneous 
injection  of  ether  should  be  resorted  to.  Indeed,  it  is  wise  to 
have  ether  and  syringe  in  readiness  for  the  need  which  may 
come  suddenly. 

We  should  also  be  prepared  for  signs  of  embolism  or  cardiac 
thrombosis. 

The  treatment  of  the  more  severe  cases  in  which  thrombosis 
is  defective,  merges  into  that  of  septicaemia. 

Ferric  perchloride  in  combination  with  quinia  iinds  most 
useful  application. 

Arterial  thrombosis.  In  Simpson's  collected  works  (1856) 
special  attention  is  drawn  to  this  accident  in  puerpery.  A 
memoir  on  the  subject  by  Robert  Barnes  will  be  found  in  the 
'Obstetrical  Transactions'  (1863).  This  deals  chiefly  with 
puerperal  cases.  The  writings  of  Paget,  Kirkes,  Virchow, 
Humphrey,  Richardson,  and  Cohn  must  be  referred  to  for  the 
light  which  can  be  thrown  upon  the  puerperal  cases  by  the 
study  of  the  affection  under  other  circumstances.  The  puer- 
peral class  of  cases  form  but  one  chapter,  although  a  singularly 
instructive  one,  in  the  history  of  coagulation  of  the  blood. 

'  Brit.  Med.  Jourii.  1871. 
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The  symptoms  which  announce  the  distm'bance  that  takes 
place  in  the  blood  are  briefly  these  :  At  a  period  more  or  less 
closely  approaching  delivery,  the  woman  is  seized  with  fainting, 
intense  pain  in  one  or  more  limbs,  and  arrest  of  pulsation  in 
them  ;  then  follow  loss  of  heat,  gangrene,  and  perhaps  death. 
In  all  the  cases  in  which  this  series  of  events  have  been 
observed,  which  have  been  subjected  to  autopsy,  clots  have 
been  found  in  the  main  arteries  of  the  affected  limbs. 

In  another  class  of  cases  we  witness  sudden  faintness, 
irregular  action  of  the  heart,  distressed  breathiug,  quickly  in- 
creasing collapse,  and  mostly  rapid  death.  In  these  cases  it  is 
found  that  the  pulmonic  circulation  is  almost  exclusively  con- 
cerned, and  clot-obstructions  are  discovered  in  the  right  heart 
and  pulmonary  arteries. 

This  is  a  sketch  of  a  case  of  arterial  thrombosis  which  came 
under  our  care.  A  lady  was  delivered  easily  of  her  fourth 
child ;  the  placenta  came  away  entire,  the  uterus  contracted 
well.  She  went  on  fairly  for  seven  days,  milk  and  lochia  setting 
in.  On  the  seventh  day,  after  a  violent  altercation  with  the 
nurse,  she  got  up  in  bed,  perhaps  was  chilled.  She  was  seen 
soon  afterwards  restless,  agitated,  hysterical,  complaining  of 
severe  spasmodic  pains  in  the  abdomen;  pulse  120.  Next  day 
she  was  relieved  ;  the  pulse  had  fallen  to  100.  On  the  morning 
of  the  tenth  day  the  pains  had  increased  ;  there  was  gTeat 
tenderness  all  over  the  abdomen,  especially  in  the  region  of  the 
uterus  ;  tympanites.  She  felt  as  if  a  tight  cord  were  drawn 
around  the  abdomen  ;  skin  moist,  warm  ;  dyspna^a.  She  could 
move  her  legs  ;  there  was  no  tenderness  in  them,  or  in  the 
neiglibourhood  of  the  large  vessels.  On  the  eleventh  day  the 
condition  was  much  the  same.  On  the  thirteenth  day  there 
was  pain  in  the  region  of  the  uterus,  in  the  calf  and  ankle  of 
the  right  leg  ;  she  suddenly  fainted,  and  on  reviving  she  was 
seized  with  the  most  excruciating  pain  in  the  ankle  and  calf. 
Pulse  160;  great  prostration,  but  the  intellect  was  clear.  A 
few  hours  later  it  was  found  that  the  leg  between  calf  and 
ankle  was  in  a  state  of  gangrene.  This  quickly  extended,  and 
in  seven  hours  from  the  time  it  was  observed  she  died. 

This  case  is  remarkable  as  arising  under  purely  puerperal 
conditions.  It  is  probable  that  the  coagulation  took  place 
under  the  influence  of  emotion.     But  in  other  cases  the  imme- 
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diate  cause  was  the  detaeliment  of  emboli  from  the  aortic 
valves.  From  an  analysis  of  fifteen  cases  Eobert  Barnes  found 
that  the  cases  might  be  divided  into  two  classes:  1.  Those  in 
which  rheumatism  was  an  antecedent  condition ;  the  valves  of 
the  left  side  of  the  heart  presented  wart-like  excrescences. 
These  become  detached,  and,  carried  to  the  arteries,  form  the 
foci  of  thrombi.  In  some  cases  rheumatism  was  noted  before 
the  pregnancy ;  in  others  it  arose  during  the  pregnancy. 

Of  the  fifteen  cases  of  arterial  thrombosis  referred  to,  five 
were  complicated  with  antecedent  rheumatism.  The  earliest  date 
of  invasion  was  on  the  second  day;  the  latest  seven  weeks.  In 
eight  cases  the  indications  of  gangrene  arose  in  less  than  four- 
teen days.  In  thirteen,  death  ensued  in  from  eleven  diys  to 
three  months.     In  two  instances  recovery  took  place. 

2.  Cases  not  complicated  with  rheumatism  or  previous 
heart-disease.  It  is  probable  that  in  these  the  clotting  began 
in  the  left  ventricle. 

In  connection  with  thrombosis  and  embolia  of  the  systemic 
arterial  system  it  is  necessary  to  study  these  conditions  in  the 
pulmonic  circulating  system.  In  some  instances  the  two 
systems  are  simultaneously  affected.  In  contrasting  the  history 
of  the  two  circulations,  one  circumstance  is  particularly  striking. 
The  left  or  systemic  heart  is  especially  prone  to  disease,  whilst 
the  right  or  pulmonic  heart  is  rarely  affected.  In  the  case  of 
the  general  system  the  disease  mostly  takes  its  origin  in  the 
heart ;  in  the  case  of  the  pulmonic  system  the  disease  takes  its 
origin  mostly  in  the  peripheral  veins  or  larger  trunks,  whence 
clots,  being  carried  to  the  right  ventricle,  are  transmitted  to 
the  pulmonary  arteries.  In  certain  conditions,  however,  as 
puerperal  pneumonia,  there  is  reason  to  believe  that  primary 
coagulation  sometimes  takes  place  in  the  pulmonary  arteries 
and  arterioles.  Adopting  the  language  of  Virchow,  we  may  say 
that  in  the  system  of  which  the  left  heart  is  the  centre  we 
have  primary  central  thrombosis  and  secondary  peripheral 
embolia ;  and  in  the  system  of  which  the  right  heart  is  the 
centre  there  is  generally  primary  peripheral  thrombosis,  second- 
ary cardiac  implication,  and  tertiary  embolia  of  the  pulmonary 
arteries. 

It  may  be  inferred  from  the  history  of  the  cases  of  recovery 
that  a  collateral    circulation    may  be    established,  or  that,   if 
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gangi'ene  be  not  averted,  the  necrosed  portion  may  be  thrown 
off.     In  two  cases  amputation  was  resorted  to. 

Barker  relates  a  case  in  which  recovery  followed  arterial 
thrombosis  without  gangrene.  A  primipara  had  measles  three 
weeks  before  labour.  Twenty-five  days  after  labour  she  was 
seized  with  excruciating  pains  in  the  foot  and  heel.  The  foot 
became  cold  ;  pulsation  ceased  in  the  tibial  artery.  On  the 
fourth  day  after  the  attack  a  feeble  pulsation  returned  in  the 
artery,  and  in  two  weeks  the  patient  had  recovered. 

The  pain  in  the  limbs  attacked  is  a  striking  phenomenon. 
In  the  reports  special  words  are  commonly  used  to  denote  its 
intensity.  In  Eobert  Barnes's  case  the  poor  woman  begged  to 
have  her  leg  amputated.  Fordyce  Barker  tells  a  case  in  which 
the  patient  was  constantly  reiterating,  '  Give  me  something  to 
relieve  me  or  kill  me  at  once.'  This  pain  is  noted  in  non- 
puerperal cases.  Graspard  and  Cruveilhier  record  that  violent 
pain  constantly  attended  injection  of  foreign  substances  into 
the  arteries,  whilst  injection  into  the  veins  was  painless.  Pain 
generally  subsides  when  the  mortification  appears  ;  and  cessa- 
tion of  pulsation  in  the  arterial  trunks  leading  to  the  aflfected 
limb,  loss  of  sensation  and  heat  quickly  follow. 

Emboli  may  also  be  carried  to  the  brain,  liver,  kidneys, 
spleen,  walls  of  heart,  and  the  eye.  Burrows  relates  a  case 
(Simpson's  works)  in  which  hemiplegia  suddenly  appeared  six 
weeks  after  delivery.  Abundant  vegetations  were  found  on 
the  aortic  and  mitral  valves.  The  left  corpus  striatum  was 
reduced  to  a  diffluent  pulp,  and  the  branch  of  the  left  middle 
cerebral  artery  passing  to  this  part  was  obliterated  by  a  small 
mass  of  fibrin.  The  artery  beyond  this  obstruction  was 
impervious.  Barker  relates  another  case :  A  primipara  was 
taken  two  days  after  labour  with  a  chill  and  febrile  symptoms ; 
the  catheter  was  required.  Seven  days  later  she  seemed  conva- 
lescent ;  but  on  the  eleventh  day  the  temperatm-e  rose  to  105**, 
the  pulse  to  124  ;  on  the  twelfth  day  aphasia  set  in.  She  died 
the  sixteenth  day  after  labour.  Autopsy:  Left  middle  cerebral 
artery  contains  a  firm  white  clot  at  its  first  bifurcation ;  vege- 
tations on  the  mitral  valves  ;  spleen  three  times  the  usual  size ; 
wedge-shaped  infarction  at  upper  part;  artery  going  to  this 
obstructed  by  whitish  thrombus. 

Barker  relates  another  case  diagnosed  as  cerebral  embolism 
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which  recovered,  and  a  third  ending  fatally.  It  is  full  of 
interest ;  want  of  space  forbids  transcribing.  A  small  artery 
leading  from  the  middle  cerebral  was  found  obstructed  by  a 
reddish-grey  coagulum ;  there  was  a  mass  of  vegetations  on  the 
mitral  valves.  Barker  points  out  that  in  cerebral  embolism 
the  symptoms  of  hemiplegia  and  apoplectic  seizure  are  almost 
always  suddenly  developed ;  whereas  in  cerebral  haemorrhage 
these  symptoms  are  generally  developed  more  or  less  slowly — 
that  is,  one  after  another. 

Ptdinonary  thrombosis  or  eriibolia.  Of  fourteen  fatal  cases, 
analysis  shows  that  in  six  there  were  clots  in  the  peripheral 
veins,  crural,  iliac,  hypogastric  or  uterine ;  and  also  that  signs  of 
phlebitis  or  of  metritis  preceded,  often  by  long  intervals,  the 
signs  of  lung-distress.  The  first  or  peripheral  symptoms  arose 
in  from  one  to  three  days  after  labour;  the  secondary  or 
pulmonic  symptoms  occurred  at  various  periods,  from  four  to 
more  than  twenty  days  after  labour ;  death  occurred  in  from 
ten  to  twenty-eight  days  after  labour.  In  eight  cases  the  death 
was  more  or  less  sudden ;  in  these  it  was  generally  found  that 
not  only  were  the  main  branches  of  the  pulmonary  artery  filled 
with  coagula,  as  well  as  the  smaller  ramifications  obstructed, 
but  that  clots  existed  in  the  right  heart.  In  the  cases  in 
which  death  was  more  gradual  the  symptoms  of  pneumonia 
were  developed. 

In  those  cases  in  which  either  minute  portions  of  thrombi 
are  taken  up  from  the  peripheral  veins,  or  when  the  septic  or 
ichorous  matter  is  less  virulent,  no  clot  may  form  in  the  right 
heart,  but  minute  emboli  may  be  carried  into  the  finer  divisions 
of  the  pulmonary  artery,  causing  lobular  pneumonia,  ending  in 
slower  death,  and  even  in  recovery. 

Pure  thrombosis  of  the  venous  system — that  is,  uncompli- 
cated with  marked  blood-dyscrasia  or  fever — is  not  often  fatal. 
It  can  only  become  dangerous  when  portions  of  peripheral  clots 
are  carried  to  the  heart. 

Diagnosis.  The  symptoms  briefly  summed  up  are  charac- 
teristic. They  are  clearly  distinguished  from  syncope  by  the 
terrible  dyspnoea  and  the  preservation  of  consciousness— con- 
ditions which  are  not  observed  in  syncope. 

Is  the  thrombosis  in  the  right  heart  and  pulmonary  arteries 
always  the  result  of  embolism  ? — that  is,  must  we  postulate,  as 
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a  necessary  antecedent  condition,  peripheral  thrombosis,  as  in 
the  crural  veins,  whence  emboli  are  supplied  and  carried  to 
the  right  heart  ?  That  this  is  generally  true,  dissections  prove. 
Another  question  arises :  Is  thrombosis  in  the  right  heart  and 
pulmonary  arteries  frequently  or  ever  spontaneous — that  is, 
primary,  not  being  preceded  by  embolism  ?  This  question  has 
been  discussed  by  Playfair.  Analysing  twenty-five  cases  of 
sudden  death  after  delivery,  he  stated  that  '  cases  of  spon- 
taneous thrombosis  and  embolism  might  be  divided  by  a  clear 
line  of  demarcation,  depending  on  the  period  after  delivery  at 
which  the  fatal  result  occurred.  In  seven  there  was  distinct 
evidence  of  embolism,  and  in  them  death  occurred  at  a  remote 
period  after  delivery ;  in  none  before  the  nineteenth  day.' 
On  the  other  hand,  in  fifteen  cases  out  of  the  twenty-five,  with 
one  exception,  death  occurred  before  the  fourteenth  day,  often 
on  the  second  or  third  day.  The  explanation  submitted  is 
that  in  the  embolic  cases  time  is  required  for  the  disintegration 
of  the  peripheral  thrombus  which  supplies  the  emboli ;  whereas, 
in  the  so-called  spontaneous  heart  and  pulmonic  artery  throm- 
bosis, the  formation  of  the  thrombi  corresponds  in  time,  and  to  a 
great  extent  also  in  cause,  to  the  ordinary  peripheral  thrombosis. 
Playfair  enforces  this  hypothesis  by  citing  cases  in  which  signs 
of  pulmonary  obstruction  showed  themselves  without  proving 
immediately  fatal,  and  shortly  afteriuards  peripheral  thrombosis, 
phlegmasia  dolens  of  one  extremity,  commenced. 

The  argument  is  strong,  and  is  no  doubt  generally  true. 
Playfair's  analysis  agrees  with  that  previously  made  by  Kobert 
Barnes.  Exception  might  be  taken  to  the  term  '  spontaneous.' 
The  thrombosis  is,  strictly  speaking,  not  spontaneous  in  any 
case.  We  believe  that  in  all  cases  the  cause  of  the  original  or 
primary  thrombosis,  whether  in  the  periphery  or  in  the  heart 
or  pulmonary  arteries,  is  like  in  nature.  The  immediate  cause 
is  the  invasion  of  the  venous  blood  by  noxious  matter.  It  is 
in  accordance  with  clinical  observation  that  the  vessels  most 
immediately  in  relation  with  the  source  of  the  offending  matter 
will  most  frequently  be  the  seat  of  thrombosis  ;  and  according 
to  the  views  we  have  stated  as  to  the  conservative  purpose  of 
thrombosis,  the  offending  matter  is  thus  commonly  barred  from 
reaching  the  heart  in  any  serious  quantity.  But  this  conserva- 
tive attempt  is  sometimes  thwarted.     Noxious  stuff,  whether  it 
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be  in  the  form  of  ichor,  septic  matter,  or  possibly  minute 
fragments  of  half-dissolved  thrombi  in  the  uterine  sinuses,  may 
run  through  the  hypogastric  and  iliac  veins,  reach  the  heart 
and  pulmonary  arteries,  and  there  cause  primary  thrombosis. 
When  this  occurs  the  issue  is  commonly  so  rapidly  fatal  that 
there  is  little  or  no  opportunity  of  observing  the  order  of  events, 
such  as  we  possess  in  the  case  of  peripheral  thrombosis,  where 
the  disease  does  not  involve  vital  organs  or  functions.  In  some 
cases,  however,  notably  those  of  pneumonia  from  infarction,  the 
natural  history  of  primary  pulmonic  thrombosis  may  be  followed 
throughout. 

Virchow  thus  describes  lung  thrombosis  and  capillary 
embolia : — 

In  the  pulmonary  artery  the  introduced  fragments  of 
thrombi  penetrate  to  different  depths  according  to  their  size. 
Usually  a  fragment  sticks  fast  where  a  division  of  the  vessels 
takes  place.  Very  large  fragments  may  block  up  trunks  of  the 
pulmonary  artery,  and  instantaneous  asphyxia  ensues  ;  other 
fragments  penetrate  into  most  minute  arteries,  and  there  give 
rise  to  very  minute  and  sometimes  miliary  inflammations  of  the 
parenchyma :  this  is  capillary  evibolia. 

Capillary  embolia  is  also  observed  in  other  organs.  Thus, 
endocarditis  not  seldom  forms  the  starting-point  of  metastases. 
Ulceration  takes  place  in  one  of  the  valves  of  the  right  heart; 
crumbling  fragments  of  the  surface  of  the  valve  are  borne 
away  by  the  stream  of  blood,  and  are  carried  to  far  distant 
parts.  The  kind  of  obstruction  which  these  masses  produce  is 
altogether  similar  to  that  which  the  thrombi  in  the  veins  give  rise 
to,  but  they  present  a  different  chemical  constitution.  Their 
minuteness  also  and  their  friability  favour  their  penetration 
into  the  smallest  vessels  ;  therefore  we  not  unfrequently  find  an 
obstructing  mass  in  minute  microscopical  vessels.  This  mass 
constantly  presents  a  finely  granular  appearance,  and  does  not 
consist  of  coarse  debris  such  as  we  find  in  the  veins,  but  of  a 
very  fine  yet  dense  granular  matter  ;  chemically,  it  possesses  the 
property  of  great  resistance  to  ordinary  tests,  and  so  is  readily 
distinguished.  This  is  capillary  embolia,  properly  so  called.  It 
frequently  gives  rise  to  minute  deposits  in  the  kidneys,  spleen, 
and  substance  of  the  heart  itself;  in  certain  cases  it  causes 
sudden    occlusion   of  the   vessels   of  the    eye    or   brain,  and. 
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according  to  circumstances,  produces  metastatic  deposits  or 
sudden  functional  disturbances,  as  amaurosis  or  apoplexy.  This 
condition  is  quite  distinct  from  primary  arteritis.  We  must 
not,  however,  accept  too  absolutely  the  theory  of  embolism.  The 
contending  theory  of  inflammatory  blood  demands  consideration. 
Thus,  Schroeder  contends  that  embolism  does  not  account  for 
the  changes  observed  after  death.  In  acute  fatty  degeneration 
of  the  liver,  parts  remain  normal  ;  in  the  case  of  the  spleen, 
the  entire  organ  is  often  converted  to  pulp,  but  circumscribed 
morbid  foci  are  sometimes  found.      In  the  kidneys  also,  and 


Fig.  52. — Thrombosis  of  the  sajihena  vein. 

s   The  Saplieiia  ;  t,  Thrombus  ;  v  v',  Thrombi  on  valves  in  process  of  softening,  and 

connected  by  tliinner  anrl  more  recent  coagnhim  ;  c,  Prolongation  of  plug  into 

c*  Femoral  vein.    (After  Virchow). 

heart,  muscles,  and  connective  tissue,  are  circumscribed  inflam- 
mations, the  origin  of  which  cannot  be  ascribed  to  embolia. 
And  when  we  look  at  the  inflammations  of  serous  membranes, 
of  the  arachnoid  and  joints,  which  can  only  be  explained  by  the 
phlogogenous  property  of  the  blood,  one  cannot  doubt  that 
altered  blood  may  cause  inflammations  without  mechanical 
admixture.  The  history  of  pulmonary  thrombosis  from 
embolism  is  distinctly  traced  in  the  following  illustrations 
from  Virchow.  Commencing  with  fig.  52,  we  see  a  thrombus 
of  the   saphena   vein,  one    end   projecting   into   the    femoral 
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veins.  This  thrombus  shows  two  points  of  softening  or  lique- 
faction into  '  physiological  milk.'  It  is  easy  to  understand  how 
the  liquefied  portions  at  V  V  might  burst  into  the  femoral 
vein,  and  be  carried  into  the  circulation  in  the  form  of  granular 
embola.  Thus  we  may  have  capillary  embolism,  or  the 
granular  matter  may  be  assimilated  without  perceptible  dis- 
turbance. 

Next,  in  fig.  53,  we  see  autochthonous  or  original  thrombi, 
cc\  in  varicose  lateral  branches  projecting  into  the  femoral 
vein  C;  ^  is  a  prolonged  thrombus  produced  by  concentric 
deposits  from  the  blood ;  f  is  a  similar  thrombus,  from  which 


Fig.  53. — Autochthonous  and  prolonged 
thrombi. 

c  c',  Varicose  lateral  venous  branches,  filleil  with  autoch- 
thonous thrombi,  and  projecting  into  the  femoral 
vein  c  ;  t.  Prolonged  tlirombus  produced  by  concen- 
trically apposed  deposits  from  the  blood  ;  i',  iProlonged 
thrombus  from  which  fragments  have  been  detaclied. 
(After  Virohow.) 


Fig.  ,54.— Embolia  of  the 
pulmonary  artery. 

P,  Branch  of  the  pulmonary 
artery  dividing  at  K,  where 
the  embolon  is  caught  and 
sits  astride  ;  t  V,  the  cajj- 
sulating  secondary  throm- 
bus.   (After  Virchow.) 


fragments  (embola)  have  been  detached  and  carried  into  the 
circulation.     The  arrow  indicates  the  course  of  the  circulation. 

Lastly,  in  fig.  54,  we  see  the  ultimate  stage  of  embolism 
producing  thrombosis  in  the  pulmonary  artery.  P  is  a 
moderately  large  branch  of  the  pulmonary  artery ;  E  is  the 
fork  or  bifurcation  of  this  artery,  upon  which  the  embolon  has 
been  caught,  and  arrested  there,  blocking  more  or  less  com- 
pletely the  vessel.  Secondary  thrombi,  t  f,  are  found  encapsu- 
lating the  embolon,  which  has  been  swept  along  in  the  torrent 
of  the  venous  circulation  from  c\  in  fig.  53. 

To  show  how  compensation  is  effected  in  lung-obstruction 
we  cite  from  Paget  ('Med.  Chir.  Trans.'  1846),  who  thus 
explains  how  the   equilibrium  between  the  systemic  and  the 
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laug-circulation  is  disturbed,  and  how  compensation  is  some- 
times effected : — '  For  the  avoidance  of  either  general  or 
puhnonary  congestion,  it  is  essential  that  equal  quantities  of 
blood  shall  in  a  given  time  pass  through  the  systemic  and 
pulmonary  circulations  respectively.  In  the  case  of  an  obstruc- 
tion of  the  pulmonary  arteries  of  small  extent,  the  right 
ventricle  will  naturally  increase  the  velocity  of  the  blood  which 
it  propels  through  the  remaining  open  arteries ;  if  the  quantity 
thus  sent  through  the  lungs  be  duly  kept  up,  no  change  will 
be  needed  in  the  systemic  circulation.  But  when  many  and 
large  branches  of  the  pulmonary  artery  are  obstructed,  and  the 
usual  quantity  of  blood  cannot  be  transmitted,  then  the  balance 
between  the  two  circulations  can  be  maintained  and  congestion 
avoided  only  by  the  movement  of  the  blood  through  the 
systemic  vessels  being  retarded.  And  this  adjustment  will  be 
naturally  effected — for  when  the  left  ventricle  receives,  through 
those  pulmonary  arteries  which  remain  open,  a  smaller  than 
usual  quantity  of  blood  at  each  dilatation,  it  must  at  each 
contraction  discharge  an  equally  small  quantity.  Hence  a 
diminished  velocity  of  blood  through  the  systemic  vessels. 

'  The  peculiarity,  therefore,  of  a  person  who  has  a  considerable 
])ortion  of  his  pulmonary  arteries  obstructed  must  be  that,  in 
dhect  proportion  to  the  extent  of  the  obstruction,  his  systemic 
circulation  is  less  rapid  and  his  remaining  pulmonary  circula- 
tion more  rapid.  The  patient  may  thus  live  for  a  time  without 
serious  discomfort,  though  with  great  danger.  For  if  coagula- 
tion and  obstruction  increase,  the  retardation  of  the  blood  in 
systemic  vessels  must  increase.  And  this  will  go  on  until  the 
blood  so  nearly  ceases  to  flow  in  the  systemic  vessels  that  the 
action  of  the  heart  and  nervous  centres  are  no  longer  main- 
tained, and  thus  the  patient  suddenly  or  slowly  dies.  It  thus 
appears  that  the  direct  cause  of  death  is  not  in  the  state  of  the 
lungs,  but  in  that  of  the  brain  or  of  the  heart." 

Treatment.  In  the  systemic  arterial  thromboses  there  is 
little  experience  to  stimulate  the  hope  of  successful  treatment. 
"We  must  look  to  tlie  possibility  of  keeping  the  patient  alive 
long  enough  to  permit  the  establishment  of  collateral  circulation, 
as  in  aneurism,  or  to  favour  separation  of  the  necrosed  limb. 
There  is  a  case  of  a  woman  who  survived  after  spontaneous 
amputation  of  the    limbs.       The  great  principle  of  rest  is  of 
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first  importance ;  injections  of  ether ;  good  nourishment ;  perhaps 
free  administration  of  ammonia,  on  Eichardson's  hypothesis 
that  fluidity  of  the  blood  depends  upon  alkalinity,  may  be 
tried. 

Might  not  intra-venous  injection  of  an  alkaline  saline  be 
tried  ? 

In  many  cases  some  mental  emotion  or  sudden  exertion  has 
immediately  preceded  the  cardiac  and  pulmonic  distress.  The 
conclusion  seems  justified  that,  in  some  of  the  cases,  the  fatal 
catastrophe  might  not  have  occurred  had  the  patient  been  kept 
in  a  condition  of  mental  and  bodily  repose. 

The  most  hopeful  treatment  must  be  sought  in  prophylaxis  ; 
in  the  earnest  study  of  the  causes — remote  and  immediate. 
Hence  all  that  has  been  said  as  to  the  care  of  the  gravida 
and  puerpera  is  emphasised  by  the  probability  of  thrombosis  if 
the  blood  become  degraded,  and  if  septic  matter  get  into  the 
veins.  During  labour  care  should  be  taken  to  ensm'e  due  and 
regular  contraction  of  the  uterus,  avoiding  '  kneading,'  which 
is  but  another  name  for  bruising.  Stimulants,  bark,  and  the 
mineral  acids  are,  in  our  experience,  the  most  useful  medicines. 

In  two  cases  that  recovered  under  our  observation  we  are 
impressed  with  the  belief  that  the  happy  issue  was  mainly  due 
to  the  application  of  leeches  over  the  prgecordia.  Prompt  relief 
was  observed.  A  small  bleeding  at  the  arm  may  also,  by 
diminishing  the  flow  to  the  right  heart,  help  to  keep  the 
equilibrium  between  the  pulmonic  and  systemic  circulations. 
There  is  a  natural  process  of  cure  if  the  patient  can  only  be 
kept  alive  long  enough  for  this  to  be  carried  through.  In  some 
cases  it  has  been  proved  that  the  obstructing  clot  had  been 
present  for  some  time  before  death.  As  Paget  says,  citing 
a  case :  '  A  great  part  of  the  pulmonary  circulation  may  be 
arrested  in  the  course  of  a  week  without  immediate  danger 
to  life,  or  any  indication  of  what  has  happened.'  The  hope, 
then,  is  justified  that,  under  absolute  rest,  sufficient  circulation 
may  be  kept  up  to  sustain  life  whilst  the  clot  is  undergoing 
absorption.  But  any  sudden  exertion  may  at  any  moment 
throw  upon  the  damaged  circulation  a  strain  too  great  to  bear. 
Thus  it  is  a  common  history  that  death  has  been  precipitate 
by  some  slight  exertion,  as  of  sitting  up  in  bed. 

Putrid  infection.     This  is  commonly  a  form  of  autosepsis, 
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but  it  may  be  complicated  with  exosepsis.  It  is  usually  due  to 
the  retention  in  the  uterus  of  some  decomposing  substance,  as 
a  dead  foetus,  a  mass  of  placenta,  or  clots.  The  local  signs  are 
masked  by  the  general  symptoms.  Sometimes  there  is  tym- 
panites of  the  uterus  :  physometra.  There  is  rarely  any  degree 
of  inflammation.  The  condition  is  essentially  empoisonment 
by  the  absorption  of  foul  gases  or  foul  fluids.  The  empoison- 
ment is  sometimes  slow  and  continuous ;  sometimes  rapid, 
almost  sudden.  The  first  thing  noticed  is  the  change  in  the 
lochia.  For  some  days  the  flow  may  be  normal ;  then  it 
becomes  less  copious,  and  brownish  black,  mixed  with  more  or 
less  sanious  debi'is.  Sometimes  hsemorrhage  of  black  blood, 
offensive,  and  containing  bits  of  placenta  or  membranes,  occurs. 
Shivering  commonly  marks  the  onset,  then  fever.  There  is  no 
marked  sensibility  to  touch.  Examination  will  show  that  the 
uterus  is  enlarged  ;  the  cervix  is  often  gaping ;  some  debris  of 
clots  and  offensive  discharge  come  away  when  the  finger  is 
withdrawn. 

Eigors  are  often  recurrent,  followed  by  renewed  febrile 
movement,  so  long  as  offending  stuff  remains  in  the  uterus 
to  feed  the  flame.  If  the  offending  matter  is  removed  from 
the  uterus,  so  as  to  cut  off  the  supply  of  poison,  improvement 
is  sometimes  rapid,  and  recovery  is  not  protracted.  But  in 
other  cases  depression  becomes  more  marked ;  diarrhoea  and 
sweating  persist;  the  pulse  and  temperature  rise;  delirium, 
perhaps  coma,  precede  death. 

This  form  of  fever  has  no  distinctive  morbid  anatomy, 
although  in  some  cases,  perhaps,  those  complicated  with  exo- 
sepsis, phlebitis,  and  metro-peritonitis  may  be  observed. 

The  following  is  a  ty|)ical  case :  A  pluripara  at  the  seventh 
month  showed  signs  of  the  foetus  being  dead.  We  delivered 
a  decomposed  foetus  by  turning ;  it  was  with  great  difficulty 
that  the  foetus  was  brought  away  entire.  It  showed  the 
development  of  six  months  ;  it  had  probably  been  dead  some 
weeks.  The  placenta  was  removed  by  the  midwife.  There  was 
no  haemorrhage.  On  the  fifth  day  the  patient  was  reported  as 
suffering  from  pain  in  the  abdomen.  On  the  ninth  day  the 
f bdomen  was  excessively  distended  and  painful  all  over ;  the 
pulse  was  small.  She  died  next  day.  Autopsy:  Lungs  gene- 
rally healthy,  save  a  little  chronic  tubercular  mischief.     The 
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abdominal  cavity  was  full  of  purulent  fluid ;  universal  peritonitis ; 
liver  and  spleen  congested;  right  kidney  completely  disorganised, 
weighing  scarcely  an  ounce  ;  the  left  kidney  was  very  large, 
pale,  granular.  The  patient  had  not  had  dropsy  or  convulsions. 
The  mucous  membrane  of  the  stomach  was  intensely  congested. 
The  uterus  enlarged,  covered  with  recent  lymph  ;  its  substance 
vascular,  but  not  highly  inflamed ;  its  cavity  contained  some 
blood,  and  a  small  bit  of  placenta  adhered  between  the  openings 
of  the  tubes.     The  left  tube  was  full  of  pus. 

Physometra,  or  tympanites  uteri.  Under  certain  conditions 
the  uterus  may  become  distended  with  gas  or  common  air.  That 
air  may  be  sucked  into  the  uterus  when  flaccid  and  the  abdo- 
minal walls  are  relaxed,  so  that  the  uterus,  bagging  down, 
creates  a  vacuum,  is  certain.  It  may  also  enter  along  with 
the  hand  introduced  for  the  removal  of  placenta  or  clots.  But 
what  is  understood  by  physometra  is  commonly  due  to  putre- 
factive changes  in  the  uterus,  as  when  foetus,  placenta,  or  clots 
are  retained.  In  some  cases  the  os  uteri  is  occluded  by  the 
placenta  falling  over  it ;  then  the  imprisoned  gases  accumulate, 
the  uterus  is  distended,  and  it  may  even  give  a  tympanitic 
sound  on  percussion.  Commonly,  signs  of  septic£emia,  due  to 
absorption  of  foul  gas  or  fluids  from  the  uterus,  attend.  Some 
portion  of  the  gas  escaping  under  the  uterine  tension,  a  pecu- 
liarly offensive  odour  is  perceived.  An  offensive  vaginal  dis- 
charge is  also  frequent.  It  is  developed  quickly  after  labour. 
There  is  a  sense  of  tension,  simulating  pregnancy ;  uterine 
colics  are  common. 

Pressure-symptoms,  due  to  the  enlarged  uterus,  become 
prominent  in  proportion  to  the  size  of  the  organ  ;  the  bladder  is 
liable  to  compression  and  paralysis  ;  the  breathing  is  oppressed. 

When  internal  examination  is  made,  the  fingerSj  passing  the 
cervix,  feel  the  occluding  mass.  The  moment  this  is  shifted 
from  the  os,  foetid  gas  rushes  out,  perhaps  is  heard,  is  certainly 
smelt,  for  the  room  is  quickly  filled  with  an  intolerable  stench. 

Probably,  when  the  uterus  has  been  cleared  and  washed  out 
with  plain  water  or  disinfecting  fluid,  the  septicsemic  symptoms 
will  be  relieved.  But  sometimes  the  empoisonment  or  other 
complications  are  so  severe  that  fever  continues  and  is  in- 
tensified. 

In  some  cases  the  tympanites  is  started  during  gestation. 
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as  when  a  dead  foetus  is  retained.  Until  the  uterus  is  cleared 
there  can  be  no  safety. 

When  the  condition  is  due  to  retained  foetus,  liquid  is 
commonly  added  to  the  gas,  constituting  physohydrometra. 
Foul  discharges  of  bubbling  gas  and  fluid  commonly  attend 
this  form. 

Becquerel '  has  given  a  good  description  of  the  affection. 
Staude  analysed ^  64  cases;  of  these,  32  died,  18  had  severe 
puerperal  complications,  and  14  recovered  without  special  dis- 
order. 

The  dorsal  decubitus,  the  uterus  firmly  supported  by  a  binder 
and  pad,  are^  important  measures  in  treatment.  The  general 
treatment  falls  within  the  rules  which  govern  the  treatment  of 
puerperal  fever. 

Course,  characters,  and  diagnosis  of  'pelvic  inflainination. 
In  the  simple  traumatic  cases,  or  those  in  which  the  septic 
element  is  inconsiderable,  plastic  lymph  is  rapidly  thrown  out 
in  the  broad  ligaments  and  in  Douglas's  pouch.  The  immediate 
effect  is  to  set  the  uterus  fast.  On  examination  by  vagina  the 
uterus  is  found  '  set '  lower  in  the  pelvis  than  natural ;  the 
vaginal-portion  is  fixed  on  one  or  both  sides,  and  generally 
also  behind.  This  depends  upon  whether  one  or  both  broad 
ligaments  and  the  retro-uterine  peritoneum  be  involved.  Some- 
times the  effusion  fixing  the  uterus  so  pushes  down  the  fundus 
of  the  vagina  that  the  os  uteri  is  flush  with  the  roof  of  the 
vagina  ;  but  in  other  cases  the  effusion  causes  a  circular  or 
half-circular  projecting  collar  round  the  vaginal-portion.  These 
observations  establish  the  diagnosis. 

In  such  a  case  recovery  by  resolution  may  occur.  The 
swelling  seems  to  melt  away,  but  adhesions  are  apt  to  be  left 
for  some  time  after. 

The  onset  and  progress  of  the  disease  is  attended  by  the 
ordinary  symptoms  of  fever  and  by  pelvic  pain.  The  legs  are 
kept  at  rest  to  lessen  this  pain. 

Abscess.  In  a  large  proportion  of  cases  suppuration  takes 
place.  McClintock,  out  of  87  cases,  found  37  end  in  suppuration, 
with  discharge  of  pus  ;  24  burst  or  were  opened  externally ; 
6  discharged  through  the   vagina,  5   through    the    anus,  and 

'  Maladies  de  Vntrrim,  vol.  iii. 
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2  into  the  bladder.  It  is  also  possible,  bvit  very  rare,  for  the 
abscess  to  burst  into  the  peritoneum.  It  is  in  high  degree 
probable  that  the  termination  in  suppuration  is  often  over- 
looked. Escape  by  the  vagina  or  rectum  is,  in  our  experience, 
more  common  than  that  noted  by  McClintock. 

If  there  be  septicaemia,  if  the  patient  be  strumous,  or 
lymphatic,  or  syphilised,  if  she  be  reduced  by  haemorrhage, 
the  probability  of  suppuration  is  vastly  increased.  The  advent 
of  suppuration  is  commonly  marked  by  recrudescence  of  fever. 
Eigor  occurs ;  the  pulse  is  lowered ;  sometimes  vomiting  is 
noted ;  and  when  there  is  septicaemia,  the  poison,  like  most 
others,  is  carried  to  the  intestines  and  sets  up  diarrhoea. 

If  the  abscess  be  fairly  evacuated,  spontaneously  or  by  art, 
a  marked  amendment  takes  place  quickly.  But  suppuration 
may  go  on  for  weeks.  In  some  cases  only  temporary  relief  is 
found.  The  hard  tumefaction  subsides  slowly.  Hectic  or 
irritative  fever  persists.  Successive  purulent  collections  may 
discharge,  and  it  is  hard  to  foretell  the  end.  The  patient  may 
sink  from  exhaustion  and  chronic  pyaemia. 

Occasionally  the  abscess,  if  formed  in  Douglas's  pouch,  may 
become  encysted  or  isolated  by  effusions  which  shut  it  off  from 
the  general  peritoneal  sac.  The  imprisoned  pus  may  even 
undergo  a  transformation  which  ends  in  absorption,  and  it  is 
converted  into  a  cretaceous  mass,  which  persists,  latent  or 
passive,  for  a  long  time,  and  may  only  be  detected  long  after- 
wards on  post-mortem  examination.  We  have  seen  such  cases. 
Duncan  says  he  has  repeatedly  opened  latent  abscesses. 

In  some  cases,  when  the  bulk  of  the  effusion  has  melted 
away,  there  remain  cellular  adhesions,  which  may  restrain  the 
movements  of  the  uterus,  binding  it  down  in  various  directions. 
Slowly,  perhaps,  but  pretty  surely  in  the  long  run,  these  ad- 
hesions disappear.  They  possess  no  great  vitality.  When  put 
upon  the  stretch,  as  they  are  sure  to  be,  under  the  varying 
movements  of  the  pelvic  organs,  their  feeble  organisation  is 
destroyed.  We  are  constantly  seeing  cases  where  the  patients 
have  assured  us  on  the  authority  of  others  that  the  womb  was 
bound  down  by  adhesions,  and  where,  nevertheless,  we  find  no 
great  difficulty  in  moving  the  womb  out  of  the  pelvis.  The 
retroflected  fundus,  enlarged,  is  simply  locked  under  the  sacral 
promontory. 
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Another  effect  of  effusion  surrounding  the  uterus  is  that  its 
due  contraction  and  involution  are  impeded.  The  cervix  is  kept 
open.  Hence  the  liability  to  hgemorrhage  at  the  time,  and  to 
menorrhagia  later. 

The  bladder  symptoms  are  often  distressing,  but  this  is  not 
constant.  There  is  dysuria.  a  frequent  call  to  micturate,  and 
an  unsatisfied  «ense  of  the  bladder  not  being  emptied.  This 
distress  is  partly  due  to  the  interference  with  the  contractile 
action  of  the  bladder  and  with  the  abdomino-pectoral  act  of 
expulsion,  and  partly  to  the  irritating  quality  of  the  urine. 
This  is  often  loaded  with  lithates  and  mucus.  If  an  abscess  be 
about  to  burst  into  the  bladder,  the  dysuria  increases,  and 
commonly  there  is  retention.  When  the  abscess  has  burst,  of 
course,  there  is  pus  in  the  mine.  Eetention  may  also  precede 
the  bursting  of  an  abscess  into  the  rectum  or  vagina. 

The  secretion  of  milk  is  generally  suspended,  either  quickly 
or  gradually. 

\\Tien  the  condition  has  become  chronic  and  the  patient 
gets  about,  she  walks  with  a  characteristic  limp.  The  walk  is 
enough  to  suggest  a  diagnosis.  Sciatica  on  the  side  affected  is 
not  uncommon. 

There  are  four  varieties  of  peritonitis  which  in  many  points 
resemble  puerperal  pelvic  peritonitis,  and  which  are  sometimes 
associated  with  it.  One  is  jjerityjphlitis  ;  the  second  is  a 
localised  adhesive  'peritonitis  occupying  one  iliac  fossa ;  the 
third  is  peritonitis  of  the  lower  part  of  the  abdomen  from 
cancerous  affection  of  the  pelvic  organs  and  lumbar  glands  ; 
the  fourth  is  tivhercular  'peritonitis.  The  diagnosis  from 
cancerous  inflammation  or  deposit  is  important  to  make.  A 
broad  distinction  lies  in  the  fact  that  cancer  generally  invades 
the  cervix  itself,  whilst  simple  inflammation  mostly  seizes  the 
surrounding  tissues. 

The  question  of  diagnosis  may  be  appropriately  concluded 
with  the  caution  not  to  pursue  it  at  tlie  bedside  with  too  much 
diligence.  By  repeated  and  minute  examinations  it  is  very 
easy  to  do  harm.  Nothing  in  the  treatment  is  so  necessary 
as  '  rest '  of  the  afifected  parts ;  and  examinations  imply  dis- 
turbance. 

The  treatment  must  vary  according  to  the  type  of  the  case 
and    the    complications.       If    the    case    be    one    of    metritis 
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associated  with  septicj^mia,  the  treatment  of  the  perimetric  in- 
flammation is  simply  subsidiary  to  that  of  tlie  puerperal  fever.  In 
the  more  purely  inflammatory  cases,  leeches  to  the  number  of 
twelve  to  the  groins  and  hypogastrium  will  generally  be  useful 
in  the  early  stage.  Fomentations  give  some  relief.  An  ex- 
cellent plan  is  to  smear  a  bit  of  lint  large  enough  to  cover  the 
hypogastrium  with  an  ointment  composed  of  extract  of  bella- 
donna one  part,  mild  mercurial  ointment  three  parts,  and 
vaseline  six  parts  ;  to  lay  this  over  the  region  affected,  and 
over  it  a  layer  of  absorbent  cotton-wool.  A  few  doses  of 
calomel  and  opium  may  do  good.  If  diarrhoea  ensue,  Dover's 
powder  should  be  resorted  to.  In  ordinary  cases  salines  are 
useful  at  first,  then  opium,  digitalis,  aconite. 

In  the  more  chronic  stages  blisters  are  often  serviceable. 
Then  quinia  or  bark  or  iron  come  into  use. 

The  question  as  to  opening  an  abscess  is  often  solved  by 
Nature ;  but  generally  it  is  well  to  come  to  her  aid  by  opening 
it  ourselves.  The  proper  time  is  as  soon  as  fluctuation  is  made 
out.  The  opening  should  be  sufiicient  to  admit  a  drainage-tube. 
The  walls  of  the  abscess-cavity  should,  as  far  as  possible,  be 
kept  in  contact  by  well-adjusted  compresses.  If  the  abscess 
be  opened  in  the  groin,  a  bistouri  is  best ;  if  the  indication  is  to 
open  by  rectum  or  vagina,  a  long  trocar  is  convenient.  We 
have  contrived  a  long  tube  carrying  a  knife,  which  can  be  pro- 
jected when  the  spot  to  be  punctured  is  reached.  This  tube 
can  be  fitted  to  an  aspirator,  and  will  carry  a  drainage-tube. 

Puerperal  ^peritonitis,  distinct  from  'perimetritis ;  jperi- 
tonitic  puerperal  fever.  Peritonitis  may  be  the  apparent 
condition  of  puerperal  fever,  or  it  may  be  an  epiphenomenon  or 
complication  of  other  conditions.  As  a  general  rule,  inflamma- 
tion of  a  serous  membrane  postulates  an  already  existing 
morbid  affection  of  the  organs  invested  by  the  membrane,  or 
toxaemia.  A  pure  '  idiopathic  '  peritonitis  is  difficult  to  realise 
under  any  circumstances.  In  a  puerpera  this  is  impossible,  for 
her  blood,  however  sound  in  a  theoretical  sense,  is  always  in  a 
state  of  transition,  charged  with  excess  of  excrement,  a  condi- 
tion favourable  to  the  production  of  inflammation.  With  this 
qualification  we  may  accept  the  term  '  simple  puerperal  peri- 
tonitis.* A  puerpera  may  seem  to  be  progressing  favourably  for 
several  days  after  labour,  and   to  have  passed  the  period  of 
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danger,  when  a  severe  rigor,  followed  by  acute  pain  in  the 
abdomen  and  a  moderate  vise  of  temperature  and  pulse  and 
dyspnoea,  are  observed.  These  symptoms,  however,  most  fre- 
quently occur  about  the  third  day,  which  seems  to  be  the  epoch 
of  greatest  susceptibility  to  injurious  influences.  Frequently, 
inquiry  will  elicit  the  fact  that  the  patient  has  been  exposed  to 
cold,  as  from  getting  out  of  bed.  In  not  a  few  cases  we  have 
been  convinced  that  the  exciting  cause  was  the  free  use  of  cold 
water,  perhaps  ice,  to  the  abdomen,  external  genitals,  and  by 
intra-uterine  injection  to  check  haemorrhage.  This  history 
means  checked  secretion  and  excretion — that  is,  the  retention 
of  stuff  in  the  blood  that  should  be  excreted.  The  noxious 
stuff  carried  in  the  circulation  acts  by  predilection  upon  the 
tissues  which  have  been  recently  the  seat  of  intense  physio- 
logical energy,  perhaps  injmy.  Thus  inflammation  is  apt  to  be 
kindled  in  the  peritoneum,  although  perhaps  the  uterus  and 
perimetric  tissues  are  more  commonly  attacked  first.  The 
attack  is  almost  invariably  ushered  in  by  a  rigor.  Then 
follows  pain,  acute,  agonising,  referred  to  the  umbilical,  hypo- 
chondriac, hypogastric,  or  iliac  regions.  The  whole  surface  is 
exquisitely  sensitive  to  touch  ;  the  patient  shrinks  from  palpa- 
tion ;  even  the  weight  of  the  bed-clothes  is  distressing.  The 
patient  almost  invariably  lies  motionless  on  her  back,  the  knees 
drawn  up.  The  pinched,  drawn  face  indicates  anxiety  and 
suffering.  The  pain  is  usually  mitigated  after  one  or  two  days. 
But  sensitiveness  to  pressure  remains  in  limited  points.  This 
subsides  when  tympanites  sets  in  and  sero-fibrinous  exudation 
takes  place.  The  pulse  rises  in  frequency,  to  120  or  more;  it 
is  hard,  but  generally  becomes  feeble  when  the  case  is  doing 
badly.  The  temperature  rises  to  103°,  104°,  or  more.  The 
tongue  may  remain  moist  and  clean  throughout,  but  mostly 
it  becomes  coated,  yellowish,  clammy,  and  soft,  showing  the 
impressions  of  the  teeth.  Then,  especially  in  severe  cases,  the 
tongue  becomes  brown  and  dry,  and  the  teeth  are  covered  with 
sordes.  The  appetite  is  gone,  and  thirst  is  distressing.  Some- 
times hiccough,  vomiting,  and  diarrhoea  attend.  Hervieux  and 
l^arker  note  the  excessive  predominance  of  bile  in  the  evacua- 
tions. Tympanites  rarely  fails ;  its  amount  is  commonly  pro- 
port  ionate  to  the  severity  of  the  disease. 

The    distension    of  the    abdomen    causes   or    aggravates 
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dyspnoea.  In  the  initial  stage  of  acute  inflammation  the 
respiration  is  short,  rapid,  thoracic.  Later  it  may  become 
more  abdominal,  but  still  it  is  hurried,  as  in  all  cases  of  fever, 
keejoing  relation  to  the  rise  of  temperature  and  pulse.  The 
respirations  at  this  stage  are  40  to  50  in  the  minute.  In  the 
simpler  cases  the  mind  is  not  much  disturbed.  Pain  and 
anxiety  predominate. 

In  the  more  severe  cases,  in  which  the  toxsemic  element  is 
more  marked,  the  preceding  symptoms  are  intensified.  The 
eyes  become  sunken  and  surrounded  by  a  dark  areola,  the 
cheeks  hollow,  a  hectic  spot  shows,  and  the  general  aspect  is 
darker.  The  brain  becomes  oppressed  ;  the  expression  is  dull, 
or,  as  Barker  says,  it  is  that  of  absent,  dreamy  reverie. 

Effect  upon  the  'puerjjeral  functions.  The  milk  is  some- 
times, but  not  always,  arrested.  We  have  known  it  to  return 
after  long  suspension  on  recovery.  The  lochia,  in  like  manner, 
are  not  always  arrested.  When  they  assume  an  offensive 
puriform  character,  complication  with  uterine  inflammation  is 
indicated. 

The  duration  and  issue  of  the  disease  depend  upon  the 
character  of  the  affection,  and  the  resisting  power  of  the  sub- 
ject. The  more  simple  the  inflammation,  the  greater  the 
jorospect  of  healthy  resolution  and  recovery.  In  the  more 
simple  cases  the  severity  of  the  symptoms  subsides  in  a  few  days. 
But  if  there  be  much  effusion,  especially  of  a  cacoplastic 
quality,  the  case  is  likely  to  end  fatally  within  a  week  or 
fourteen  days.     Kelapses  are  especially  to  be  apprehended. 

In  the  more  severe  cases  the  peritonitis  is  mostly  secondary 
upon  metritis,  phlegmasia,  lymphangitis,  and  is  an  extension 
from  pelvic  inflammation.  The  history  of  such  cases  merges  in 
that  of  these  inflammations. 

To'eatment.  We  are  here  chiefly  concerned  with  the  simple 
forms  of  peritonitis.  The  treatment  is  local  and  general.  The 
first  indication  is  to  relieve  pain.  This  is  to  be  attempted  by 
opium.  It  must  be  given  freely,  on  the  principle  long  ago 
taught  by  Stokes,  and  Graves,  of  Dublin.  It  is  strenuously 
advocated  by  Barker  as  the  chief  remedy.  Opium  is  the  great 
agent  in  securing  '  rest '  of  the  parts  inflamed.  It  quiets  peri- 
staltic action,  and  by  allaying  pain  laps  the  patient  in  sleep 
and  tranquillity.     It  must  be  given  boldly  and  perseveringly. 
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It  may  be  given  in  the  form  of  pill,  a  grain  every  two  hours, 
or  twenty  or  thirty  drops  of  liquor  opii,  or  solution  of  morphia, 
or  by  subcutaneous  injection,  and  by  enema  in  drachm  doses  of 
laudanum,  if  there  is  diarrhoea.  Barker  insists  that  it  may  be 
necessary  to  continue  the  use  of  opium  for  a  week  or  more  ; 
the  tolerance  of  the  agent  diminishes  as  the  disease  recedes. 
This,  he  says,  is  an  infallible  guide  as  to  the  measure  in  which 
you  can  reduce  the  quantity  and  diminish  the  frequency  of 
the  dose. 

The  next  indication  is  to  lower  vascular  tension.  The  most 
efficient  means  of  doing  this  is  by  bleeding.  This  remedy  is 
out  of  fashion ;  but  we  are  sure  we  have  seen  decisive  relief 
from  the  abstraction  of  twelve  ounces  of  blood  from  the  arm, 
and  in  other  cases  from  twelve  to  twenty  leeches  to  the 
abdomen.  The  eases  in  which  this  measure  is  admissible  are 
those  of  simple  inflammation,  and  in  the  earliest  stage  before 
effusion  takes  place. 

In  the  cases  now  considered,  a  half-grain  dose  of  calomel 
every  four  hours  in  combination  with  opium  is  often  of  singular 
efficacy.  This  is  more  especially  the  case  when  there  is 
accumulation  of  faecal  matter  and  sluggish  liver.  "When  the 
intestine  is  loaded,  spasm,  wind-colic,  with  tenderness  on  pal- 
pation, or  rather  the  dread  of  being  touched,  we  have  a  condi- 
tion figuratively  called  'false  peritonitis.'  In  this  condition 
there  is  always  some  degree  of  coprtemia  from  the  absorjition 
of  fgecal  matter  or  gases  from  the  intestine.  Small  doses  of 
calomel  frequently  bring  speedy  relief. 

Another  means  of  lowering  vascular  tension  is  by  purging  ; 
but  this  is  forbidden  by  the  necessity  of  keeping  the  abdomen 
at  rest.  And  purgatives  are  out  of  harmony  with  opium.  We 
are  in  the  habit  of  combining  digitalis  with  opium.  Barker 
relies  much  upon  veratrum  viride,  commencing  with  five  drops 
of  the  tincture.  It  sometimes  lowers  the  pulse  in  a  remarkable 
manner.  Our  experience  of  this  is  limited,  as  we  have  mainly 
relied  upon  digitalis,  aconite,  and  bromides.  In  the  com- 
plicated forms,  quinia  must  have  a  prominent  place. 

The  tympanites  and  diarrhoea  are  often  much  relieved  by 
turpentine.  This  may  be  administered  by  enema,  in  combina- 
tion with  laudanum. 

It   is  also  useful  in   the  form   of  stupes  to  the  .abdomen. 
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Flannels  are  wruDg  out  of  hot  water  and  turpentine  sprinkled 
upon  them. 

Alcohol  is  of  special  service  in  the  lower  types  of  the  disease, 
and  in  the  more  advanced  stages. 

A  few  vaginal  and  uterine  injections  of  carbolic  acid,  1  in  50, 
at  105°  F.,  should  be  used,  so  as  to  obtain  the  certainty  that 
there  is  no  source  of  irritation  in  the  uterus.  But  since  this 
operation  involves  some  disturbance  of  the  patient,  it  must  be 
practised  with  all  gentleness  and  skill,  and  the  physician  will 
do  well  to  carry  it  out  himself. 

As  much  nourishment  as  can  fairly  be  tolerated  should  be 
given. 

Colpitis  puerperalis  or  vaginitis  may  be  mentioned  in  this 
connection  as  an  accident  of  puerpery. 

The  ordinary  form  may  be  nothing  more  than  an  excess  of 
the  normal  hypersemia  attending  labour,  aggravated  by  the 
traumatism  of  that  process.  There  is  intense  hyperaemia; 
rapid  shedding  of  the  epithelial  layer,  sometimes  leaving  the 
mucous  membrane  bare  of  this  element  of  its  structure.  This 
condition  is  attended  by  great  pain.  It  is  quickly  relieved  by 
hot  water  injections,  the  efficacy  of  which  is  increased  by  the 
addition  of  a  little  acetate  of  lead.  In  other  more  severe 
cases,  in  which  the  crushing  of  the  vaginal  canal  under  severe 
labour  is  great,  sloughing  may  take  place,  to  be  followed  by 
granulation  and  cicatricial  atresia. 

The  vagina  may,  however,  be  attacked  by  erysipelatous, 
croupous,  or  diphtheritic  injflammation.  This  may  even  proceed 
to  gangrene,  or,  being  a  local  manifestation  of  a  general  infec- 
tion, may  end  fatally.  Thus  it  is  in  forms  distinguished  by 
Grerman  and  Eussian  physicians,  in  whose  hospitals  cases  of 
this  nature  most  commonly  occur,  as  Colpitis  traumatica,  C. 
gangrgenosa,  C.  diphtheritica.  We  have,  however,  seen  the 
diphtheritic  form  in  private  practice. 

Metritis.  Beginning  with  the  focus  of  physiological 
activity,  it  may  be  expected  that  the  organ  which  is  most 
predisposed  to  inflammation,  which  receives  the  first  attack — 
the  uterus — will  be  the  first  to  sufi"er  from  inflammation.  This 
form  may  be  autogenetic  or  heterogenetic.  There  can  hardly 
be  a  doubt  but  that,  in  the  first  instance,  inflammation  may 
be   concentrated   in    the    uterus.     But  it  rarely    stops   there. 
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Continuity  by  vessels,  venous  and  lymphatic,  and  contiguity  of 
tissues,  will  rapidly  carry  the  inflammatory  process  to  surround- 
ing parts.  Still,  it  is  useful  to  recognise,  if  only  theoretically, 
that  there  is  a  stage,  however  short,  in  which  simple  metritis 
may  exist.  The  early  suspicion  of  this  stage  may  dictate  treat- 
ment at  the  nick  of  time  when  there  is  the  best  prospect  of 
limiting  the  disease. 

After-pains  give  the  first  warning.  Of  course  these  do 
not  necessarily  signify  metritis  ;  but  if  conjoined  with  febrile 
symptoms,  the  diagnosis  of  metritis  receives  confirmation.  In 
primiparse,  who  suffer  comparatively  seldom  from  after-pains, 
metritis  may  break  out  suddenly  without  warning,  in  the 
midst  apparently  of  good  health.  In  multiparse,  on  the  other 
hand,  after-pains  are  rarely  wanting.  They  commonly  subside 
spontaneously  or  under  sedatives  in  from  thirty  to  forty  hours ; 
but  when  inflammatory  complication  is  arising  the  pains  persist 
and  resist  all  treatment.  Then  the  uterus  is  heavier,  painful 
on  touch,  hard,  and  tense.  This  condition  declares  itself  on 
the  third  or  fourth  day.     Then  pain,  fever,  rigors  set  in. 

The  process  of  involution  is  arrested.  The  lochia  are  usually 
suppressed.  The  vagina  is  felt  hot,  soft,  painful.  The  uterus 
is  less  mobile.  There  is  a  sensation  of  fulness  and  doughiness 
in  the  region  of  the  broad  ligaments ;  touch  here  brings  pain. 
This  signifies  that  there  is  already  a  beginning  of  peri-  and 
parametritis. 

At  this  point  the  disease  may  stop  and  recovery  ensue.  But 
it  too  commonly  spreads,  and  the  case  merges  into  metro-peri- 
tonitis or  other  graver  forms. 

Then  we  have  the  suppurative  metritis.  This  is  frequently 
heterogenetie.  In  this  case  all  the  tissues  of  the  uterus  are 
involved.  The  fever  becomes  more  intense  and  persists.  There 
is  general  infection  ;  and,  except  for  the  local  inflammation,  the 
case  can  hardly  be  distinguished  from  septicemia.  Diarrhoea 
sets  in.     Death  is  not  long  delayed. 

A  third  form  is  described  by  those  who  liave  drawn  their 
pictures  from  observation  in  hospitals.  This  is  the  gangrenous 
metritis.  The  description  is  correct.  But  we  think  it  necessary 
to  point  out  that  the  lower  segment  of  the  uterus,  cervix,  and 
even  the  vagina,  parts  which  have  undergone  the  bruising  of 
labour,  present  a  rough,  dark,    even   black,  soft    appearance. 
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This  is  not  gangrene  ;  the  condition  is  superficial,  and  had 
probably  little  to  do  with  the  patient's  death.  In  some  cases, 
however,  there  is  true  gangrene. 

This  form  is  usually  marked  during  life  by  the  intolerable 
foetor  of  the  discharges.  A  large  ward  may  be  poisoned  by 
them.  Prostration  is  rapid  and  extreme.  The  features  are 
sunken  and  inanimate.  There  is  a  tendency  to  rapid  loss  of 
heat.  The  face,  at  first  pale,  becomes  patchy,  the  lips  blue,  the 
eyes  dull ;  there  is  almost  constant  low  delirium  ;  the  abdomen 
is  tympanitic,  hardly  sensitive  to  pressure  ;  the  uterus  is  very 
large.     Few  women  recover. 

Next  comes  puerperal  onetro-peritonitis,  also  frequently 
heterogenetic.  This  condition  is  sometimes  no  more  than  an 
extension  of  metritis.  It  usually  declares  itself  early — that 
is,  on  the  second,  third,  or .  fourth  day.  The  attack  is  often 
sudden,  or  the  prodromic  stage  is  so  insidious  as  scarcely  to 
attract  attention.  It  is  commonly  ushered  in  by  rigor,  gene- 
rally single  and  lasting  half  an  hour  or  more,  and  very  severe. 
Violent  febrile  reaction  follows.  Acute  pain  quickly  follows  in 
the  abdomen.  The  pain,  although  general,  is  more  mai'ked  at 
the  sub-umbilical  region  and  in  either  side  of  the  uterus  at  the 
seat  of  the  broad  ligaments.  The  pain  is  much  aggravated 
by  pressure,  and  is  marked  by  fits  of  exacerbation.  This  pain 
generally  subsides  in  two  or  three  days  ;  but  this,  unhappily,  is 
no  ground  for  a  favourable  prognosis.  It  is  rather  an  indication 
of  advancing  depression.  Tympanites  comes  with  the  pain, 
due  to  the  accumulation  of  gas  in  the  paralysed  intestines. 
Indeed,  the  outlines  of  the  intestines  may  sometimes  be  traced 
out  under  the  skin.  Fever  is  marked ;  the  pulse  and  tempera- 
ture rise.  But  after  a  time  the  temperature  often  falls 
remarkably.  As  Wunderlich  remarked,  sub-normal  tempera- 
tures are  especially  frequent  in  peritonitis,  and  are  always  of 
grave  import.  Death  often  happens  in  this  condition.  Vomit- 
ing and  diarrhoea  are  frequent  attendants.  Dyspnoea  sets  in. 
This  is  due  partly  to  the  tympanites,  but  frequently  pericarditis 
and  pleurisy  complicate,  and  add  to  the  oppression  of  the 
lungs.  Even  pneumonia  and  small  apoplectic  effusions  occur. 
The  mind  is  not  always  greatly  disturbed  at  first,  but  dehrium 
commonly  precedes  death.  The  fades  Hippocratica  is  a 
marked  condition. 
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The  milk  secretion  is  arrested ;  the  lochia  are  commonly 
suppressed.  The  involution  of  the  uterus  is  stopped.  Profuse 
perspirations  set  in,  and  sometimes  eruptions  of  sudamina. 
Often  also  miliary,  pustular,  and  bulbous  eruptions  or  erythe- 
matous patches  appear;  and  occasionally  gangrenous  eschars 
are  formed  on  the  labia  vulva?  and  buttocks. 

In  the  more  severe  cases,  such  as  occur  in  hospitals,  the 
termination  is  but  too  usually  in  death.  In  the  rare  cases  of 
recovei'y,  the  inflammation  can  hardly  have  been  extensive ; 
the  disease  seems  to  seek  localisation  in  arthritis. 

Diffuse  infiarriTnation  of  the  connective  tissue  is  not 
uncommon  as  one  of  the  issues  of  puerperal  toxtemia.  Pro- 
bably in  some  cases  the  form  of  toxa?mia  was  erysipelas  or 
scarlatina ;  but  in  some  cases  we  have  been  unable  to  trace 
this  association.  Abscesses  form  in  various  parts  of  the  body  ; 
sloughs  may  follow,  baring  the  muscles.  In  some  cases  sloughs 
of  necrotic  kind  form  on  the  back  and  nates.  We  have  found 
bark,  ammonia,  quinia,  iron,  good  nutriment  effective  ;  and, 
locally,  dressings  with  carbolised  oil  have  been  singularly  useful 
in  promoting  healthy  granulations  and  healing.  A  solution  of 
bichloride  of  mercury,  1  in  2,000,  is  perhaps  better.  "When  the 
skin  is  unbroken  it  is  the  best  means  of  preventing  bed-sores. 
When  the  toxaemia  leads  to  this  peripheral  localisation  there 
is  a  fair  prospect  of  recovery ;  the  disease  may  be  regarded  as 
wearing  itself  out.  The  indication  is  to  sustain  the  patient's 
strength  under  the  trial. 

Diffuse  inffamniation  of  the  voluntary  muscles.  In  some 
cases,  inflammation  of  the  connective  tissue  involves  inflamma- 
tion of  the  muscles.  This  is  seen  in  the  legs  and  arms.  The 
fine  areolar  tissue  running  between  the  muscular  bundles  may 
be  the  chief  seat  of  the  disease,  but  in  some  cases,  as  Virchow 
has  described  and  figured,  the  muscular  fibres  themselves  are 
attacked.  They  undergo  softening,  and  share  in  the  sphacelus 
of  the  connective  tissue.  Possibly  this  form  of  muscular 
inflammation  and  softening  may  be  promoted  by  the  chemical 
changes  wrought  in  the  muscles  by  the  intense  efforts  of 
labour  (see  p.  415). 

Ophthalmia  is  observed  as  a  complication  of  some  cases  of 
puerperal  fever.  The  whole  globe  of  the  eye  is  attacked ; 
destructive  sloughing  takes  place.     The  cases  we  have  seen 
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were  traced  to  scarlatina.  But  it  is  probable  that  the  affection 
may  also  arise  from  erysipelas.  It  is  a  complication  of  bad 
omen.  It  precedes  the  darkness  of  death.  But  Ave  ha^ve 
known  recovery,  with  the  loss  of  sight. 

Miliary  iDuerperal  fever.  The  characteristic  features  of 
this  disorder  are  a  copious,  minute,  vesicular  eruption,  first 
appearing  on  the  forehead,  chest,  and  arms,  and  then  extending 
to  the  whole  surface  of  the  body.  The  vesicles  are  distinct, 
surrounded  at  the  base  by  a  narrow  red  circle. 

Under  moderate  care  and  the  use  of  bark  and  acids  the 
disease  is  generally  controlled. 

We  have  seen  examples  of  it.  It  is  undoubtedly  an  arti- 
ficially engendered  disease — the  result  of  foul  air,  excessive 
heat,  bad  diet,  and  the  general  neglect  of  hygienic  rules.  It 
is,  we  hope,  practically  banished  from  this  country.  This 
disease  is  liable  to  be  confounded  with  the  scarlatinoid  rash 
described  further  on. 

Hidrosis  or  hidrotid  jouerperal  fever  is  the  name  given  by 
Blundell  to  indicate  a  highly  dangerous  disease,  of  which  the 
most  prominent  symptom  is  profuse  and  distressing  perspira- 
tion. It  is  not  common ;  and  cases  present  great  differences 
of  intensity,  from  a  mild  form  to  extreme  severity  ending  in 
death.  Ramsbotham  describes  it  with  care.  He  says,  '  It 
breaks  out  within  four  or  five  days  after  labour,  and  is  always 
ushered  in  by  rigor.  Universal  diaphoresis  breaks  out.  This 
brings  no  relief,  but,  on  the  contrary,  a  feeling  of  abject  depres- 
sion ;  the  pulse  rises  ;  thirst  is  distressing.  The  characteristic 
sign  is  the  peculiar,  unpleasant  odour  from  the  skin  ;  it  most 
resembles  the  smell  of  newly-turned  earth.  The  breath  is  faint 
and  sickly.  The  milk  and  lochia  are  commonly  arrested. 
Diarrhoea  attends.  The  mental  characteristic  is  irritability. 
Pain,  even  on  pressure,  is  not  marked.  In  bad  cases,  vomiting, 
with  hiccough,  obstinate  diarrhoea,  and  quick  respiration  with 
collapse  precede  death. 

Eamsbotham  thought  it  contagious.  In  all  the  cases  he 
saw  there  had  been  serious  haemorrhage.  In  some  cases  he 
found  evidence  of  metritis,  pus  in  the  inner  coat  of  the  uterine 
veins ;  but  in  others  no  tissue-changes  were  detected.  Of 
treatment  Eamsbotham  speaks  sadly.  He  ndvised  tonics,  as 
bark,  the   mineral  acids,  and   good   diet.      He    differentiates 
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hidrosis  from  miliary  fever ;  but  it  is  probable  that  both  dis- 
eases arise  under  similar  bad  sanitary  influences.  It  is  one  of 
the  puerperal  fevers  that  ought  to  be  stamped  out.  Both 
point  to  the  peculiar  puerperal  constitution,  and  illustrate  the 
morbific  reactions  of  puerperal  blood  and  autogenetic  and  hetero- 
genetic  poisons. 

The  Zymotics  in  Puerperae. 

In  the  chapter  on  the  Diseases  of  the  Gravida  the  relations 
of  the  zymotics  have  been  to  some  extent  discussed.  We  have 
seen  how  scarlatina  and  its  congeners  may  attack  the  gravida, 
how  they  affect  the  woman  and  the  foetus  in  utero. 

We  have  now  to  add  a  short  sketch  of  the  relations  to 
puerpery.  These  are  the  most  striking  examples  of  hetero- 
genetic  fevers.  Beginning  with  scarlatina,  we  recall  the  fact 
that  the  infection  may  be  taken  before  labour  or  during  labour. 
And  it  is  extremely  important  to  determine  if  possible  when  it 
began.  For  example,  if  the  poison  was  taken  in  before 
labour,  the  probability  is  that  it  was  not  communicated  by  the 
doctor ;  if,  on  the  other  hand,  the  infection  dates  from  labour, 
it  might  have  been  communicated  by  him  or  the  nurse.  We 
have  known  an  action  to  be  brought  against  the  doctor  for 
communicating  scarlatina.  It  fortunately  happened  that  the 
infection  was  clearly  traced  to  a  source  acting  before  labour. 
It  might  be  supposed  that  the  date  of  infection  might  be 
settled  by  the  stage  of  incubation.  But  this  method,  although 
important,  can  hardly  be  applied  with  sufficient  precision. 
Some  hours,  a  day  or  more,  may  elapse  before  the  first  distinct 
outbreak  is  observed. 

In  a  valuable  collection  of  cases.  Dr.  Braxton  Hicks  ('Obst. 
Trans.'  1871),  having  grouped  eighty-nine  cases  of  puerperal 
diseases  according  to  the  probable  causes,  found  that  in  thirty- 
seven  the  poison  was  almost  certainly  scarlatinal.  As  to 
incubation,  Hicks  observed  that,  although  the  woman  may  have 
been  exposed  continuously  for  months  before  labour,  still  the 
disease  does  not  generally  manifest  itself  till  the  third,  fourth, 
or  fifth  day  after  labour.  Does  the  poison  lie  dormant  until 
labour,  when  the  arterial  tension  is  lowered,  and  active  absorp- 
tion brings  a  rush  of  effete  matter  into  (he  blood?  This 
speculation  is  plausible  at  least. 
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The  peculiar  susceptibility  of  puerperfe  to  the  invasion  of 
scarlatina  is  shown  by  the  following  fact.  A  doctor  who  has 
been  in  contact  with  a  case  of  scarlatina  may  visit  in  the 
course  of  the  next  day  or  two  twenty  or  thirty  patients,  and  it 
is  probably  only  the  lying-in  woman  who  takes  the  disease. 

It  is  sometimes  said  that  scarlatina  in  a  puerpera  is 
scarlatina  and  nothing  more.  We  have  elsewhere  pointed  out 
the  fallacy  of  this  apophthegm.  There  is  something  more, 
and  that  is  the  puerperal  constitution.  This  supplies  a  special 
culture-ground — to  use  a  term  drawn  from  the  modern  doctrine 
of  germs — which  modifies  the  scarlatinal  poison,  and  this  in 
such  a  manner  as  to  disguise  or  mask  it.  Thus,  the  rash  may 
not  be  observed — at  least,  not  in  its  usual  characteristic  manner. 
McClintock  notes  that  in  several  cases  the  eruption  was  very 
rare  in  showing  itself.  Sore  throat  is  probably  rarely  wanting 
altogether ;  but  McClintock  says  the  affection  of  the  throat 
was  comparatively  slight  in  all  the  cases  ;  he  thinks  this  exemp- 
tion is  a  remarkable  feature.  Braxton  Hicks  also  found  the 
sore  throat  slight  in  all  cases.  He  adds — and  we  have  made 
the  same  observation — that  the  influence  of  scarlatina  may  be 
shown  without  the  rash  or  sore  throat ;  but  its  scarlatinal 
origin  may  not  be  indicated  by  the  other  usual  characters. 
Glandular  enlargements  are  not  constant.  Albuminuria  is 
likely  to  be  present ;  but  albuminuria  may  be  due  to  simple 
puerperal  causes  ;  and  unless  the  urine  be  drawn  by  catheter, 
even  this  condition  may  not  be  detected.  Before  the  stage  of 
desquamation  is  reached  the  patient  may  have  succumbed. 

It  is  worthy  of  consideration  whether  the  scarlatinal  poison, 
working  in  disordered  puerperal  blood,  may  not  only  be  itself 
modified,  so  that  some  of  its  ordinary  characteristic  phenomena 
may  be  changed,  and  that  also  some  new  kind  of  poison,  a 
venomous  tertium  quid,  may  be  produced.  We  may  see  in 
the  clinical  history  of  scarlatina  in  a  puerpera  a  counterpart  of 
what  we  see  in  the  history  of  vaccination.  In  healthy  subjects, 
vaccination  runs  a  healthy  course  ;  but  in  some  unhealthy  blood- 
conditions  the  zymotic  germs  run  riot,  producing  the  most 
disastrous  consequences,  as  erysipelas,  diffuse  cellulitis,  and 
other  disorders.  So  in  some  healthy  puerperse  the  scarlatinal 
poison  runs  a  simple  course,  all  the  special  phenomena  appear- 
ing in  due  order ;  whilst  in  other  puerperse  the  same  poison, 
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acting  on  bad  blood,  may  develop  inflammation  and  suppm-a- 
tion  in  various  parts  of  the  body. 

One  modifying  condition,  that  may  lessen  the  severity  of 
the  disease,  is  that  the  subject  has  had  scarlatina  before.  This 
probability  must  be  taken  into  account  when  discussing  the 
reciprocal  influence  of  scarlatina  and  puerpery.  But  the  disease 
may  run  a  fatal  course  notwithstanding.  Whenever  there  is  an 
epidemic  of  scarlatina,  puerperae  suffer  in  larger  proportion. 

As  these  cases  have  occurred  in  simple  labour,  those  who 
insist  upon  the  traumatic  nature  of  puerperal  fevers  must 
attach  undue  importance  to  traumatism. 

Hicks  found  these  diseases  more  common  in  new  houses. 
This  is  the  case  also  with  other  zymotics. 

If  we  can  prevent  scarlet  fever  only,  we  shall  have 
diminished  the  number  of  puerperal  fever  cases  by  at  least 
half;  and  if  attention  is  paid  to  clearing  the  uterus  of  its 
offensive  contents,  we  shall  avert  a  considerable  number  more. 

The  severity  of  scarlatina  in  jouerperce.  Eamsbotham  at 
one  time  declared  that  this  complication  was  nearly  always 
fatal ;  but  at  a  later  period,  having  seen  several  cases  recover, 
he  came  to  look  upon  it  as  less  serious.  We  have  seen  a  fair 
number  of  recoveries  ;  but,  as  a  general  fact,  the  complication 
is  more  serious  than  when  scarlatina  occurs  in  non-puerperal 
women.  The  patient  may  die  before  any  tissue  changes  of  an 
inflammatory  or  suppurative  character  have  been  developed. 
But  if  she  survives  some  days,  and  the  case  does  not  end  in  de- 
fervescence and  cure,  the  most  grave  alterations — as  peritonitis, 
synovitis,  cellulitis,  carditis,  pneumonia,  pleurisy,  ophthalmia 
proceeding  to  destruction  of  the  eye-ball — may  ensue. 

McClintock  (1866)  found  in  the  Dublin  Lying-in  Hospital 
a  mortality  of  ten  out  of  thirty-four  cases.  He  observed  that 
the  earlier  the  invasion  the  greater  is  the  danger. 

When  the  disease  runs  a  favourable  course  the  ordinary 
functions  of  puerpery  are  not  interrupted.  The  milk  and 
lochia  continue. 

The  arguments  stated  in  respect  to  scarlatina  apply  to  the 
other  zymotics. 

One  common  property  \]\cy  possess  is  that  from  which  their 
generic  name  is  derived.  The  zymotic  poisons  have  at-tive, 
self-reproductive,  and  infective  energies  ;  hence  one  infection  or 
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dose  is  enough.  This  constitutes  a  broad  distinction  between 
the  zymotics  and  the  autogenetic  toxa^miae.  These  latter  are 
not  reproductive. 

Treatment.  Bark,  hydrochloric  acid  with  chlorate  of  potash, 
stimulants  and  good  nutriment,  with  frequent  warm  ablutions, 
constitute  the  treatment  we  have  found  most  efficient. 

We  have  seen  cases  of  scarlatinoid  rash  breaking  out  in 
puerperfp,  that  seemed  to  be  analogous  to  the  similar  eruptions 
observed  in  surgical  patients  by  Paget  and  others.  It  is  ob- 
viously difficult  to  differentiate  them  from  scarlatina  in  the 
lighter  forms,  and  from  erysipelas.  Hervieux,  in  a  discussion 
on  this  subject,^  said  that  he  had  seen  twenty  cases  at  the 
jMaternite  ;  all  recovered  ;  in  some  the  eruption  was  very  vivid. 
There  was  usually  intense  fever ;  the  eruption  appeared  first  on 
the  fore-part  of  the  trunk,  spread  to  the  thighs,  then  to  the 
upper  part  of  the  trunk,  did  not  attack  the  face,  and  was  not 
attended  by  a  miliary  eruption  as  is  so  frequently  the  case  with 
scarlatina. 

Erysipelas.  The  complication  with  erysipelas  has  often 
been  noted,  so  that  some  physicians  of  limited  experience  in 
obstetrics  have  imagined  that  they  discovered  in  erysipelas  the 
essential  cause  of  puerperal  fever.  They  have  even  declared 
that  puerperal  fever  is  erysipelas.  Grull  ('  Med.  Grazette,'  1849) 
said  :  '  There  is  a  close  alliance  between  erysipelas  and  puerperal 
fever.'  He  examined  three  cases  anatomically,  and  found  in  all, 
pus  in  the  veins — not  in  the  veins  or  sinuses  at  the  seat  of 
the  placenta ;  these  were  filled  with  sound,  healthy  coagula — 
but  in  all  three  the  veins  about  the  neck  had  suppurated. 
He  likens  this  to  the  origin  of  erysipelas  in  surgical  patients. 
This  escape  of  the  body  of  the  uterus  and  the  seizure  of  the 
siuTounding  structures  has  been  noted  by  Hulme  and  others. 
It  is  especially  apt  to  occur  in  hospitals.  But  we  have  seen  it 
amongst  the  patients  of  the  Eoyal  Maternity  Charity  who  are 
delivered  at  their  own  homes.  In  one  case,  erysipelas  appeared 
the  day  after  labour  on  the  face ;  both  cheeks  were  distended 
on  the  sixth  day  ;  a  large  bleb  came  on  the  left  cheek ;  there 
was  great  depression,  high  fever,  but  the  milk  was  not  stopped. 
She  had  bark  and  ammonia,  and  recovered. 

'  '  De  certaines  eruptions  elites  miliaires  ou  scarlatiniformes  des  femmes 
en  couches,  ou  de  la  scarlatinoide  puerperale,  1862.'     L' Union  Med.  1863. 
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In  another  case,  that  of  a  woman  in  her  thirteenth  labour, 
with  twins,  both  born  alive,  shivering  appeared  on  the  fourth 
day;  on  the  fifth  day  erysipelas  broke  out  on  the  face,  the 
lochia  and  milk  were  checked ;  on  the  eleventh  day  the 
erysipelas  had  spread,  shivering  and  diarrhcBa  set  in ;  on 
the  thirteenth  day  she  took  perchloride  of  iron,  and  re- 
covered. 

It  is  not  always  possible  to  trace  how  the  infection  was 
caught.  But  we  do  not  believe  it  arises  spontaneously.  Thus 
two  women  living  two  miles  apart  had  fatal  fever  in  puerpery ; 
they  were  attended  by  different  men,  both  of  whom  had  thirty 
or  forty  hom'S  before  examined  the  puerperal  sore  of  a  phleg- 
monous erysipelas.  Storrs  had  a  series  of  eight  cases  of  fever 
after  treating  a  gangrenous  erysipelas. 

Erysipelas  will  perhaps  account  for  more  epidemics  of  puer- 
peral fever  than  any  other  external  poison,  scarlatina  not 
excepted.  The  epidemics  described  by  Armstrong,  Hey,  and 
many  others  ran  their  course  2>ari  passu  with  erysipelas  in 
the  town. 

Lever  adduces  remarkable  instances  of  erysipelas  causing 
pueq^eral  fever,  and  of  the  puerperal  affection  rejjroducing 
erysipelas  in  infants  and  nurses. 

Dr.  Gfordon  notes  that  the  two  epidemics  of  erysipelas  and 
puerperal  fever  began  in  Aberdeen  at  the  same  time,  and 
afterwards  kept  pace  together ;  they  both  arrived  at  their  acme 
together,  and  they  both  ceased  at  the  same  time.  He  says 
further  that  the  epidemics  he  witnessed  in  Durham  and  North- 
umberland closely  resembled  the  epidemics  of  Aberdeen  and 
Leeds.  Hey  records  that  in  Leeds  erysipelas  was  epidemic 
at  the  same  time  as  puerperal  fever.  Joseph  Clarke  says  the 
epidemic  which  visited  Dublin  in  1767  was  like  that  described 
in  London  by  Hulme. 

DiphtheHa  in  puerperae  is  not, in  our  experience,  frequent  in 
home-practice.  We  have  seen  a  few  cases  in  which  dii)litheritic 
exudations  appeared  on  the  perinatal  wound  and  in  the  vagina, 
attended  by  severe  fever.  Hicks  notes  seven  cases.  '  It  may 
produce,'  he  says,  '  only  the  syinjjtoms  peculiar  to  itself,  or  it 
may  be  accompanied  by  secondary  local  and  general  lesions.' 
Diphtheria  occupies  a  more  important  place  in  the  hospital 
epidemics  of  Germany. 
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Typhoid.  We  have  seen  several  cases  of  puerperse  attacked 
by  typhoid.     The  characteristic  rash  appeared. 

Variola.  For  information  upon  this  complication  in 
puerperse  the  reader  is  referred  to  the  chapter  on  Diseases  of 
Grestation,  Vol.  I. 

In  one  case,  read  by  Eobert  Barnes  to  the  British  Medical 
Association  at  Dublin,  1867,  the  rash  assumed  a  purpuric 
appearance.  In  that  communication  the  proposition  was 
enunciated  that  any  one  of  the  zymotic  poisons,  having  invaded 
a  pregnant  or  puerperal  woman,  has  its  usual  action  modified  by 
the  special  state  of  the  blood  attending  her  condition.  This  is 
so  true  that  in  many  cases  the  specific  zymotic  disease  is  not 
easily  recognised  by  its  peculiar  features,  and  the  symptoms 
resulting  from  the  combination  are  merged  in  a  state  that 
passes  for  puerperal  fever.  In  the  case  of  small-pox,  it  is 
true,  the  characteristic  eruption  commonly  shows  itself.  But 
the  variolous  poison,  received  into  blood  already  altered  by  the 
puerperal  state,  may  be  the  occasion  of  such  reactions  in  the 
blood  as  to  produce  symptoms  widely  differing  from  ordinary 
small-pox.  This  purpuric  appearance  has  been  noted  in  other 
cases  of  variola  in  puerperse. 

Modes  of  Infection. 

All  the  recognised  modes  of  infection  ascertained  to  operate 
in  spreading  animal  poisons  may  be  traced  in  the  case  of  the 
puerpera.  She  is  liable  to  invasion  by  the  typical  zymotics  ;  she 
is  open  to  their  attack  by  similar  routes,  and  by  a  special  route 
in  addition — that  is,  by  direct  inoculation  on  the  parturient 
canal.  It  is  by  this  route  more  especially  that  the  poisons, 
other  than  zymotic,  effect  an  entrance.  To  enumerate  the 
entrances  :  All  the  organs  of  absorption  may  take  in  poison, 
and  carry  it  into  the  circulation.  Thus,  the  intestinal  canal, 
the  lungs,  the  skin,  the  connective  tissue  may  let  in  the 
enemy.     In  the  puerpera  there  is  also  the  parturient  canal. 

No  one  doubts  that  the  connective  tissue  and  the  mucous 
membrane  of  the  intestinal  canal  may  give  entry  to  animal, 
as  to  other  poisons.  The  parturient  canal,  whether  intact  or 
wounded,  is  a  frequent  route.  But  some,  including  Schroeder, 
doubt  whether  the  poison  can  effect  an  entry  by  the  lungs. 
Clinical  facts  lend  unanswerable  force  to  the  judgment  of  Tarnier, 
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who  says  that  '  the  lungs,  by  then'  extent,  their  activity,  present 
favourable  conditions  for  absorption,  and  that  it  is  often  by  this 
route  that  empoisonment  takes  place.' 

The  carriers  of  the  jpoison.  The  zymotic s  may  be  carried 
in  the  air,  water,  and  milk  supplied  to  the  patient.  The  air 
and  water  become  contaminated  by  emanations  and  excretions 
from  the  subjects  of  variola,  scarlatina,  pertussis,  rubeola, 
typhoid,  erysipelas,  cholera.  The  poisons  of  these  diseases 
may  also  be  conveyed  by  linen,  sponges,  or  other  articles  con- 
taminated in  like  manner.  Sewage  or  faecal  matter  may  con- 
taminate both  air  and  water.  Cases  under  our  observation  have 
carried  the  conviction  that  scarlatina  and  puerperal  fever  have 
been  communicated  by  sewage  gases.  "NVe  may  conclude  that 
the  scarlatina-poison,  microbe  or  other,  is  cultivated  or  pre- 
served in  the  sewage. 

o 

Then  there  is  direct  inoculation  by  touch.  The  obstetrist 
or  nurse,  whose  hands  are  tainted,  may  carry  the  poison  directly 
into  the  vagina  or  uterus,  and  there  it  is  taken  up  either 
through  the  intact  mucous  membrane  or  through  a  wound.  In 
the  latter  ease  the  poison  is  deposited  in  the  connective  tissue, 
an  active  absorbent  and  transmitter.  In  our  experience  a 
wound  is  not  necessary.  We  do  not  think  there  is  any  fallacy 
in  the  clinical  observations  we  have  made  to  vitiate  the  con- 
elusion  that  the  poison  has  been  taken  up  in  consequence  of 
examinations  made  during  the  first  stage  of  labom',  that  is, 
before  any  wound  was  made.  Indeed,  in  a  large  proportion  of 
cases  no  entry  of  the  hand,  no  vaginal  examination  is  made 
after  the  head,  which  makes  the  wounds,  has  passed. 

It  is  by  touch  generally,  if  not  exclusively,  that  the  necrotic 
or  cadaveric  poison  is  communicated.  Our  knowledge  of  the 
nature  of  the  cadaveric  poison  has  been  rendered  more  precise 
of  late  years.  We  do  not  know  if  it  has  been  actually  isolated 
and  defined.  It  is  enough  for  our  present  purpose  to  know 
that  there  is  developed  in  the  body  shortly  after  death  a  poison 
of  peculiar  virulence,  and  ca^xible  of  transmission  by  inocula- 
tion. The  dissecting-room  supplies,  unhappily,  too  many 
illustrations  of  this. 

Ramsbotham  says:  'lam  (piite  convinced  that  the  con- 
tagious properties  of  puerperal  diseases  are  rendered  even  more 
penetrating    and    subtle    after    death  ;    and  'that    articles    of 
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clothing  impregnated  with  the  effluvium  arising  from  oj)ening 
the  body  of  a  woman  who  has  died  of  a  contagious  puerperal 
malady  are  the  surest  instruments  of  its  further  propagation.' 

One  of  the  most  instructive  lessons  is  that  conveyed  in  the 
history  of  the  Vienna  Lying-in  Hospital,  in  1846-47,  under 
Semmelweiss.  It  is  related  by  him  and  by  Dr.  Routh,  who 
observed  the  facts.  It  was  established  that  puerperal  fever 
was  communicated  directly  by  inoculation  from  the  hands  of 
naedical  students,  who  came  from  the  dead-house  and  from  the 
coroner's  court,  and,  satisfying  themselves  with  simply  washing 
their  hands  in  a  little  water,  made  examinations  of  women 
about  to  be  delivered.  One  point  Eouth  vouches  was  clearly 
made  out — namely,  that  the  disease  was  not  contagious  from 
one  person  to  another,  except  the  discharges  were  in  some 
manner  communicated.  Many  of  the  nurses  and  midwives 
had  children,  but  not  one  of  these  women  caught  the  disease. 
In  the  division  where  the  labours  were  attended  by  women  who 
had  nothing  to  do  with  dead  bodies  the  disease  did  not  exist, 
or  the  cases  were  few  and  far  between.  After  the  students 
washed  in  a  solution  of  chloride  of  lime,  the  mortality  in  their 
division  fell  to  the  same  ratio  as  in  the  midwives'  division. 

It  must,  however,  be  borne  in  mind  that  severe  endemics 
of  puerperal  fever  have  raged  in  the  midwives'  division  at  other 
times. 

But  the  poison  carried  from  the  post-mortem  or  dissecting- 
room  is  not  necessarily  the  cadaveric  poison.  If  the  subject  of 
autopsy  have  died  of  scarlatina,  for  example,  the  scarlatinal 
poison  will  be  conveyed.  Thus,  to  record  one  example  :  A 
friend  performed  the  autopsy  of  a  woman  who  had  died  of 
scarlatina;  two  patients  whom  he  delivered  soon  after  both 
suffered  severely  from  fever,  and  scarlatina  broke  out  in  their 
households. 

The  performance  of  manual  obstetric  operations  has  often 
been  followed  by  puerperal  fever.  Thus  Dr.  Hardy,  of  Paris 
('Arch.  gen.  de  Medecine,'  1861),  said  that  in  the  pre- 
ceding year  every  case  in  which  turning  was  practised  in  the 
Maternity  of  St.  Louis  was  followed  by  fatal  metro-peritonitis. 
And  in  contrast  to  this  is  the  immunity  of  so-called  street- 
labours — that  is,  of  women  who  were  delivered  on  their  way  to 
the  hospital.    Spaeth,  in  his  report  of  the  epidemic  in  the  Vienna 
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Lying-in  Hospital  for  1861-62,  says  that  of  90  women  delivered 
in  the  street  and  brought  to  hospital  only  one  took  fever, 
although  they  were  placed  between  sick  puerperae.  That  is  to 
say,  when  puerperal  fever  rages  in  a  hospital,  it  is  better  for  an 
unfortunate  woman  to  be  delivered  without  help  in  the  streets, 
than  according  to  art  under  the  direction  of  science. 

A  mode  of  convection,  a  sad  example  of  which  came  under 
our  observation,  deserves  to  be  noted.  A  lady,  living  in  an 
isolated  house  in  the  country  under  the  best  hygienic  condi- 
tions, was  seized  with  fever  five  or  six  days  after  an  easy 
labour,  no  internal  examination  having  been  made.  The  doctor, 
who  had  seen  no  zymotic  case  for  months,  and  spent  many 
hours  a  day  in  the  saddle,  could  hardly  have  been  the  poison- 
carrier.  Robert  Barnes  saw  her  when  she  was  in  extremis. 
The  nature  of  the  fever  was  not  revealed  by  any  pathognomic 
sign ;  but  there  was  no  evidence  of  metro-peritonitis.  After 
her  death,  her  sister,  who  had  been  nm-sing  her,  went  home  to 
London.  Soon  after,  two  of  this  sister's  children  sickened  with 
scarlatina.  It  was  then  discovered  that  the  nurse,  without 
informing  the  doctor,  had  brought  an  infant  from  the  village 
three  miles  distant  to  the  lady  to  draw  her  breasts.  There 
was  scarlatina  in  the  house  from  which  the  child  was  brought. 
The  chain  of  evidence  was  complete^ 

Fever  may  be  propagated  to  the  woman  before  or  after 
labour  by  the  medium  of  the  husband  or  other  person  coming 
into  close  relation,  the  person  serving  simply  as  a  carrier.  We 
saw  a  case  of  puerperal  fever  in  a  London  suburb,  the  conditions 
of  which  were  subjected  to  careful  investigation.  The  con- 
clusion arrived  at  by  three  physicians  was  that  the  infection 
was  communicated  by  the  husband,  who  had  been  working  in 
the  garden,  which  had  been  made  up  of  foul  rubbish.  He 
himself  had  felt  unwell,  but  exhibited  no  characteristic  symp- 
toms. In  this  case  the  poison  may  have  been  typhoid  or  scar- 
latina, but  this  could  not  be  determined. 

Poisonous  air  may  enter  by  the  skin,  by  a  mucous  mem- 
brane, or  by  the  gaping  mouths  of  veins.  It  may  be  inhaled 
or  swallowed.  Inhalation  is  the  more  frequent,  l^ut  it  may 
get  into  the  uterus.  This  it  may  do  in  the  following  ways: — 
Air  mjiy  niu  up  alongside  the  hand  and  arm  during  version 
or  other  operations.     After  the  child  is  born,  the  woman  lying 


CHAP.  IX.  EPIDEMIC  PUERPERAL  FEVER.  475 

on  her  side,  the  relaxed  uterus,  not  supported  by  the  flaccid 
abdominal  walls,  bags  down,  the  perinseum  is  then  retracted  by 
the  hand  in  order  to  remove  the  placenta,  and  air  rushes  in. 
Sometimes  the  mere  prone  position,  the  vulva  gaping,  is 
enough.  Alternate  contraction  and  relaxation  of  the  uterus 
may  pump  in  air. 

Air  may  also  be  forced  into  the  uterus  during  intra-uterine 
injections  of  fluids. 

Air,  having  effected  an  entry  into  the  uterus,  may  work 
mischief  in  several  ways.  The  air  admitted  may  be  charged 
with  poison  from  without,  and  may  be  the  direct  source  of 
poisoning  the  system.  It  may  enter  the  open  mouths  of  the 
vessels  on  the  placental  seat.  It  may,  by  a  process  of 
endosmosis,  pass  through  the  tissues  of  the  uterus,  or  be  taken 
up  by  the  connective  tissue  exposed  by  a  wound  of  the  mucous 
membrane.     This  is  heterogenetic  poisoning. 

The  ak  admitted  may  be  in  itself  innocuous  ;  but,  being 
retained  in  the  uterus,  it  may  favour  decomposition  of  loose 
blood-clots  and  placental-fragments,  and  also  of  thrombi  in  the 
uterine  sinuses.     This  is  autogenetic  poisoning. 

Physometra  has  been  described  in  a  preceding  section 
(see  p.  453). 

The  Question  of  Epidemic  Puerperal  Fever. 

That  fevers  may  rage  amongst  puerper?e,  just  as  the  ordinary 
zymotics,  scarlatina,  variola,  typhoid,  are  observed  to  spread  in 
ordinary  communities,  is  notorious.  But  it  does  not  follow  that 
the  fevers  spreading  epidemically  amongst  puerperas  belong  to 
the  same  order  as  the  zymotics.  The  spread  of  fever  amongst 
puerperge  may  be  explained  in  several  ways:  1.  The  fever  is 
simply  variola,  scarlatina,  typhoid,  erysipelas,  or  some  true 
zymotic,  seizing  upon  puerperge  as  it  does  upon  other  members 
of  the  community.  When  this  is  the  case  we  may  expect  to 
find  concurrently,^  fever  amongst  puerperse  and  the  general 
community.  2.  Fever  attacks  puerperas  in  hospitals  to  which 
lying-in  wards  are  attached,  especially  if  the  medical  and  nursing 
services  are  in  common.  In  such  cases  the  disease  is  of  the 
same  nature  ;  it  begins  with  the  medical  or  surgical  patients, 
and  is  propagated  to  the  puerperse,  in  whom  it  finds  a  congenial 
soil.     Erysipelas  is  the  most  common  disease.     3.  The  fever 
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begins  and  ends  amongst  the  inmates  of  a  lying-in  hospital. 
In  such  a  case  the  disease  may  be  an  ordinary  zymotic,  or  it 
may  be  a  poison  of  non-zymotic  type,  propagated  by  the  medium 
of  touch  or  inoculation,  or  as  the  result  of  nosocomial  malaria. 

In  hospitals  it  has  often  been  observed  that  the  fever  was 
caught  before  labour.  Thus,  Kehrer  ('  Monatsschr.  f.  Geburtsk.* 
1861)  says  in  his  hospital  at  Giessen  the  infection  was  taken 
before  labom'.  The  course  observed  was  as  follows  : — During 
labour  the  pains  were  distm-bed,  ineffective,  painful,  spastic,  so 
that  medicines  or  forceps  were  often  necessary.  Some  hours 
after  labour,  or  on  the  first  or  second  day,  a  shivering,  of  variable 
intensity,  set  in,  followed  by  dry  heat  of  skin,  quickened  pulse, 
acute  pains  in  various  parts  of  the  abdomen,  and  quick  collapse. 
The  eyes  were  sunken,  with  a  peculiar  deadly  appearance  ;  tongue 
dry;  breathing  oppressed ;  constipation,  or  more  often  diarrhoea. 
Under  rapid  prostration,  death  followed  in  two  or  three  days. 
On  autopsy,  more  or  less  exudation  was  found  in  the  abdomen 
of  serous,  sero-purulent  nature,  sometimes  purulent,  with  many 
floccuH.  The  intestines  were  much  distended  with  foul-smelbncr 
gas;  the  uterus  was  much  distended,  lax,  contained  dark, 
putrefying  blood ;  in  the  veins  were  stellate,  pus-like  masses  ; 
the  spleen  was  mostly  soft  and  swollen.  The  exudations  in  the 
abdomen  were  not  attended  by  inflammation  in  the  parenchyma 
of  the  uterus  or  of  the  peritoneum  ;  the  latter  especially  was 
not  reddened,  injected,  or  altered. 

Hoiu  jjuerperal  fever  is  propagated  in  hospitals.  Can 
a  fever  be  developed  under  the  simple  conditions  of  over- 
crowding? There  is  strong  evidence  to  show  that  it  may. 
Lusk  observed  that  in  his  hospital  febrile  outbreaks  were 
quickly  arrested  by  closing  tainted  wards  and  transferring  the 
inmates.  Edward  Kigby  cliecked  fever  in  the  General  Lying-in 
Hospital  by  establishing  efficient  ventilation. 

An  argument  has  been  hold  that  the  special  epidemic 
character  of  puerperal  fever  is  proved  by  the  simultaneous 
prevalence  of  fever  in  hospitals  and  in  the  surrounding  popu- 
lation. There  is  an  obvious  fallacy  in  this.  Of  course,  scarlatina 
or  other  zymotic  may  arise  in  a  town  and  attack  the  puerperae 
outside  and  inside  the  hospitals,  or  it  may  be  limited  to  one 
or  other  class.  Ilirsch  says  that,  in  216  epidemics  collected  by 
him,  only   12   spread  over  wide  tracts  of  country;   121)   were 
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limited  to  isolated  institutions  or  parts  of  institutions;  41  ex- 
tended from  hospitals  to  the  town,  but  in  21  of  these  only 
isolated  eases  occurred  in  the  towns ;  34  affected  exclusively 
the  private  dwellings  of  a  single  locality,  Hirsch  says  the 
contemporaneous  prevalence  of  typhus  or  scarlatina  is  purely 
accidental. 

We  have  analysed  a  large  number  of  reports  of  epidemics 
of  puerperal  fever  as  to  this  point,  and  arrived  at  the  same 
conclusion  as  Hirsch.  But  this  kind  of  negation  is  not  enough. 
The  prevalence  of  a  zymotic,  as  scarlatina,  in  a  town,  its  lying-in 
hospitals  remainingfree,and  Vice  rersa, may  be  explained  simply 
by  supposing  that  the  women  in  the  town  and  in  the  hospitals 
have  been  attended  in  labour  by  distinct  doctors  and  nurses, 
and  that  no  dangerous  communication  by  other  means  between 
the  two  classes  of  puerperae  existed.  On  the  other  hand, 
instances  abound  in  which  fever  was  propagated  from  hospital 
to  town,  and  vice  versa,,  where  intercommunication  existed. 
One  infective  case,  either  directly  imported  into  the  hospital, 
or  started  by  doctor,  nurse,  or  visitor,  or  linen,  or  other  means 
not  always  traceable,  is  enough  to  create  an  epidemic. 

The  analogous  observations  between  the  spread  of  fevers 
amongst  puerperse  in  lying-in  hospitals,  nnd  the  spread  of 
diseases  commonly  associated  with  the  idea  of  hosj^ital  malaria, 
and  other  special  hospital  influences,  have  been  much  insisted 
upon  in  support  of  the  theory  that  the  puerperal  fevers  are  of 
the  same  nature  as  the  surgical  fevers  in  general  hospitals. 
The  puerpera  is  likened  to  a  surgical  patient.  The  argument  is 
further  enforced  by  the  histories  of  epidemics  in  hospitals  which 
admitted  both  sQrgical  cases  and  lying-in  women.  The  puerperal 
were  attacked  by  diseases,  as  erysipelas,  hospital  gangrene, 
identical  with  those  which  affected  the  patients  in  the  surgical 
wards.  The  facts  are  true ;  but  they  do  not  quite  justify  the 
theory  constructed  upon  them,  as  will  be  pointed  out  fmlher  on. 

Hospital  miasm.  In  discussing  the  question  of  malaria  in 
hospitals  as  a  cause  of  fever  in  puei-perae  as  well  as  in  surgical 
patients,  it  is  important  to  take  into  account  the  analyses  made 
of  the  air  and  deposits  from  it  in  hospital  wards.  Thus  Eiselt 
discovered  pus-cells  in  the  air  of  an  ophthalmic  ward.  Epithe- 
lium-cells are  found  in  all  ill-ventilated  rooms.  Chalvet  found, 
in  dust  collected  in  the  wards  of  St.  Louis,  36   and  46  per 
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cent,  of  organic  matter ;  it  consisted  in  great  measure  of  epi- 
thelium-cells ;  when  burnt  it  gave  out  an  odour  of  horn  ;  when 
moistened  and  allowed  to  decompose  it  gave  out  a  foetid,  putrid 
smell.  He  found  it  collected  in  the  bed-curtains  and  on  the 
walls  and  windows.  Parkes  made  similar  observations  in  the 
air  of  various  barracks  and  hospitals.  In  all  tainted  atmospheres 
of  this  kind,  it  appears  that  the  germs  of  infusoria  abound  to 
a  much  greater  extent  than  in  pure  air.  Chalvet  found  that 
linen  returned  from  the  wash  was  still  tainted  with  organic 
detritus.  We  know  that  vaccine  matter  may  be  preserved  on 
linen  threads.  Parkes  found  that  there  was  some  relation 
between  the  proportion  of  carbonic  acid  in  the  air  and  the 
quantity  of  organic  matter.  The  smell  of  organic  matter  is 
generally  very  perceptible  when  the  carbonic  acid  reaches 
•7  per  1,000,  and  is  very  strong  when  it  amounts  to  1  per  1,000. 

A  putrid  emanation  acting  for  a  very  short  time  suffices  to 
turn  milk,  or  to  set  up  putrefaction  in  meat.  According  to 
Pasteur,  different  kinds  of  chemical  change  are  brought  about 
by  different  germs. 

Samuelson  ('  Quarterly  Journ.  of  Sc'  1864)  made  observa- 
tions of  like  kind.  Examining  dust  from  window-panes  in 
distilled  water,  he  found  cercomonas  fusiformis,  amoebae,  and 
other  organisms.  The  atmosphere  was  the  medium  through 
which  the  germs  or  spores  were  conveyed  into  the  distilled 
water.  He  always  found  that  the  more  freely  the  water  was 
exposed  to  the  air,  and  the  warmer  the  temperature,  the  more 
abundant  and  diversified  were  the  living  types,  and  the  more 
rapid  their  development. 

Some  of  the  deductions  from  these  facts  are  obvious.  In 
the  face  of  them  and  of  clinical  obser\'ation  in  hospitals,  it  is 
absurd  to  doubt  the  reality  of  aerial  convection  of  disease.  It 
has  been  observed  that  the  greatest  care  in  washing  the  hands 
may  fail ;  and  fevers  have  been  started  where  no  direct  inocu- 
lation by  hands  was  possible.  The  virus  may  be  caught,  con- 
densed, in  the  woollen  clothes,  whence  it  is  given  off  in  aerial 
form  and  inspired  by  the  patient,  or  conies  in  contact  with  the 
traumatic  surface  of  the  perinteum.  This  is  confirmed  by  the 
histories  of  fevers  following  in  the  track  of  nurses. 

Charles  White  says  that  '  the  effluvia  (from  puerperre 
suffering  from    absorption    of  putrid    stuff  from    the    uterus) 
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help  to  make  the  air  in  the  bed  aiul  in  the  room  more  putrid  ; 
this  air  in  every  act  of  inspiration  is  taken  into  the  lungs,  and 
is  then  again  received  into  the  circulation.' 

Is  it  not  also  possible  that  a  doctor  or  nurse  who  has  been 
in  close  attendance  on  women  suffering  from  puerperal  fever 
may  become,  as  it  were,  saturated  with  the  poison,  and  exhale 
it  by  the  breath,  to  the  danger  of  other  puerpene  with  whom 
they  may  come  in  contact?  However  this  maybe,  we  have  had 
too  many  sad  occasions  to  see  the  wives  of  doctors  struck  down 
by  puerperal  fever.  We  feel  very  certain  that  puerperal  fever 
attacks  them  in  larger  proportion  than  it  does  other  women  in  a 
corresponding  social  sphere. 

There  are  many  examples  of  the  propagation  of  the  poison 
which  has  produced  fever  in  a  puerpera  to  infants,  nurses,  and 
others  coming  into  close  relation  with  the  puerpera.  We  will 
cite  a  few  examples  only.  Hugenberger  relates  that  '  during 
the  raging  of  puerperal  fever  in  the  Midwives'  Hospital  at 
St.  Petersburg,  the  hospital-poison  attacked  women  labouring 
under  uterine  disease,  servants,  pupils,  and  midwives.  In  1852 
a  woman  with  chronic  uterine  catarrh  died  under  plain  symptoms 
of  essential  puerperal  fever,  and  dissection  showed  exquisite 
suppurative  metro-peritonitis.  In  1856  a  female  attendant  in 
the  post-mortem  room  died  of  malignant  peritonitis.  In  1858 
two  intern  pupils  were  seized  with  typhus  and  peritonitic  symp- 
toms, and  died.  In  1858-9  midwives  had  protracted  erysipelas 
of  the  legs.  One  of  these  had,  at  the  beginning  of  her  illness, 
attended  a  lady  in  town,  and  in  all  probability  occasioned  in  her 
fatal  pygemia.' 

In  appreciating  cases  of  non-puerperal  women  taking  disease 
from  puerperae,  we  must  remember  the  analogy  we  have  so  often 
insisted  upon  between  menstruation  and  labour.  We  think  that 
on  no  account  should  a  woman  do  duty  in  the  post-mortem  room. 

Influence  of  'puerperal  fever  upon  new-bom  infants. 
Hugenberger  relates^  that  during  1846,  1848,  1856,  1859, 
pregnant  women  who  stayed  long  in  hospital  brought  forth  an 
increased  number  of  dead  and  putrid  children  as  compared  with 
the  average  of  15  years.  The  mean  of  15  years  and  8,210  children 
was  498,  or  6  per  cent.,  putrid  children ;  but  in  the  spring  of 
1846  it  was  10  per  cent. ;  in  autumn,  1848,  it  was  8  per  cent. ; 
•  Piierperal-Fieber  im  St.  Petersburger  Hebo/mmen- Institute,  1862. 
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in  winter  and  spring,  1856,  12  per  cent. ;  and  in  "winter,  1859, 
9  per  cent.  In  1849, 1852,  1854,  the  proportion  was  the  normal 
one,  and  there  was  the  least  intensity  of  puerperal-process. 
1846,  1848,  1856,  1859  were  years  of  greatest  fever-mortality. 

The  history  of  mortality  amongst  live-bom  children  is  also 
instructive.  In  1846,  during  the  height  of  the  fever,  cases  of 
sudden  death  of  new-born  children  were  frequent,  under  symp- 
toms of  eclampsia  and  trismus.  The  children  that  fell  were 
mostly  sound,  well-nourished.  In  this  year,  also,  acute  atrophy 
with  jaundice,  erratic  and  phlegmonous  erysipelas,  and  sclerema 
were  not  uncommon.  In  1856,  during  January  and  February 
alone,  32  cases  of  malignant  ophthalmia  appeared  ;  frequent 
pysemic  exanthemata,  gangrenous  erysipelas,  umbilical  phlebitis, 
and  acute  exsudative  peritonitis  reigned  during  the  prevalent 
fevers  of  the  mothers. 

Disease  may  pass  from  puerperae  to  men.  In  the  '  Rivista 
Clinica  di  Bologna,'  1880,  in  an  account  of  an  epidemic  of 
puerperal  fever  which  raged  in  Pollenza  in  1876,  it  is  stated 
that  a  man  had  intercourse  with  his  wife,  who  had  been  recently 
deKvered  and  had  fever  with  rigors.  The  man  had  fever  and 
rigors  the  same  evening,  and  pain  in  the  groin.  Soon  erysipelas 
set  in  on  the  penis,  spreading  to  the  thigh.  On  the  second  day 
the  temperature  was  40°  C. ;  gangrene  appeared  on  the  scrotum, 
multiple  abscesses,  hydrothorax  followed,  and  the  man  died  on 
the  seventeenth  day. 

In  some  cases  it  is  certain  that  the  disease  caught  by  a 
man  from  a  puerpera  was  scarlatina,  typhoid,  or  some  ordinary 
zymotic.  A  former  colleague.  Dr.  Manson,  thus  took  typhoid 
from  attending  a  woman  suffering  from  puerperal  fever,  and 
died.  But  in  the  Italian  case  the  poison  would  seem  to  have 
been  directly  inoculated  on  the  penis,  and  the  history  of  the  case 
differs  widely  from  the  course  of  an  ordinary  zymotic.  And  it 
is  probable  that  in  cases  like  Dr.  ]\Ianson's  the  typhoid  poison 
is  modified  or  intensified  by  working  in  puerperal  blood,  and  so 
acquiring  special  virulence.  As  Arthur  Farre  put  it :  '  Nor  is 
it  quite  certain  that  zymotic  or  other  inoculating  poison  may  not 
add  a  new  form  of  sepsis  to  that  which  is  already  in  the  blood.' 

Dr.  Storr '  found  that  in  an  epidemic  of  puerperal  fever  many 
of  the  husbands  contracted  peritonitis. 

•  Trans,  of  Pror.  Med.  Association. 
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Puerperal  mortality  in  ivoi'hhouses.  It  is  instructive  to 
contrast  the  dangers  of  lying-in  women  in  hospitals  with  those 
in  workhouses.  Mouat  (Trans,  of  Intern.  Congress-,  1881) 
showed  that  the  mortality  was  less  than  in  the  special  lying-in 
hospitals ;  that  the  death-rate  from  metria  alone  was  less  than 
in  the  entire  population.  This  comparative  immunity  is  no 
doubt  due  to  the  simpler  and  more  secluded  conditions  under 
which  women  are  placed  in  the  workhouses. 

Pathological  Anatomy.  It  would  be  to  affect  a  refinement 
and  precision  of  knowledge  quite  beyond  om-  grasp,  to  pretend 
to  give  a  systematic  description  of  the  lesions  encountered  in 
puerperal  fevers,  assigning  definite  lesions  to  definite  forms  of 
fever,  and  to  associate  with  them  distinctive  diagnostic  signs. 

The  best  we  can  do  at  present  is  to  recognise  the  fact  that 
most  of  the  changes  observed  in  the  post-mortem  room  have 
been  met  with  in  connection  with  almost  every  variety  of 
puerperal  fever.  In  some  cases,  indeed,  phlebitis  is  the  most 
predominant  phenomenon,  and  this  is  recognised  during  life  ; 
in  others,  peritonitis  is  the  main  condition  discovered,  and  this 
also  may  have  been  recognised  during  life.  But  we  cannot  say 
that  there  are  any  tissue- changes  that  specially  characterise  the 
fever  due  to  scarlatina,  or  that  can  differentiate  a  case  of  auto- 
genetic  septicaemia  from  one  of  heterogenetic  origin. 

We  can  only  formulate  the  following  propositions  : — 

1.  In  one  group  of  cases  of  fever  arising  from  the  most 
varied  causes,  terminating  fatally,  we  may  discover  no  structural 
or  organic  changes.    The  subjects  have  died  of  general  toxaemia. 

2.  In  another  group  of  cases,  arising  from  the  same  causes 
as  those  of  the  first  group,  the  most  extensive  tissue  and  organic 
changes  will  be  found. 

3.  In  some  cases  these  changes  have  taken  place  rapidly; 
in  others  they  have  been  developed  at  a  later  period  after 
labour. 

The  nearest  approach  to  precise  attribution  of  local  changes 
to  a  particular  form  of  puerperal  intoxication  is  found  in  the 
history  of  phlegmasia  dolens  and  thrombosis  and  embolia.  In 
these  cases  we  have  strong  evidence  that  the  disease  is  of  local 
autogenetic  origin.  The  like  proposition  may  be  affirmed  of 
pelvic  cellulitis  in  the  simpler  forms. 

Beyond  these  conditions,  localis^^tion  can  hardly  be  affirmed. 
VOL.  II.  1 1 
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The  fact  that  the  most  varied  pathological  conditions  may  follow 
upon  fevers  of  diverse  origin  may  receive  some  light,  from  the 
peculiar  blood  conditions  of  puerpery  which  underlie  all  the 
forms  of  fever,  imparting  to  all  a  common  character,  and  bind- 
ing them  together  in  one  broad  pathological  group. 

The  morbid  appearances  found  after  death  present  remark- 
able constiancy.  If  we  were  justified  in  interpreting  this  con- 
stancy as  evidence  of  oneness  of  the  disease,  we  might  hope  to 
solve  the  question  as  to  the  essentiality  of  puerperal  fever.  But 
the  study  of  causes  has  always  been  more  complex  than  the  study 
of  effects.  We  may,  however,  see  in  this  constancy  of  patho- 
logical effects,  proof  that  there  is  one  underlying  condition  that 
controls  all  the  morbific  factors,  imparting  to  the  disease,  once 
started,  whatever  its  origin,  a  peculiar  character.  That  cha- 
racter is  the  puerperal. 

Premising  these  general  propositions,  we  may  attempt  a 
sketch  of  the  pathological  appearances  most  commonly  found. 
For  convenience  we  may  take  in  order  the  changes  found  in  the 
several  tissues  and  organs.  Those  found  in  phlegmasia  dolens 
and  in  thrombosis  and  embolia  have  been  described  in  the 
section  on  those  affections. 

No  organ  or  tissue  in  the  body  is  exempt ;  but  in  many 
cases  there  is  greater  concentration  of  mischief  in  particular 
parts.  The  uterus,  being  generally  the  fons  et  origo  mali,  may 
be  taken  first.  This  will  lead  us  to  the  consideration  of  metritis. 
Is  there  a  pure  and  simple  metritis  ?  Can  we  find  or  imagine 
a  case  in  which  the  proper  structure  of  the  uterus  is  alone 
inflamed  ?  It  seems  difficult  to  imagine  a  case  in  which  the 
inflammation  does  not  begin  with  the  uterine  vessels,  which 
have  to  bear  the  first  brunt  of  the  septic  or  off'ending  matters 
lying  in  the  uterine  cavity.  The  term  '  metritis,'  then,  should 
properly  embrace  inflammation  of  all  the  structures  of  which 
the  uterus  is  constituted.  In  this  way  we  shall  get  the  concrete 
idea  of  inflammation  of  the  veins  or  sinuses,  of  the  lymphatics 
and  muscular  tissue  of  the  uterus.  In  the  middle  cases,  in 
which  either  the  poison  is  less  vii-ulent  or  its  action  limited  in 
time,  and  the  resisting  quality  of  the  blood  is  greater,  the 
mischief  is  chiefly  expended  upon  the  vessels,  the  contiguous 
muscular  tissue  being  but  slightly  affected.  Such  a  case  wrould 
be  recognised  in  life  as  metritis,  or  as  plilegmasia  dolens ;  or, 
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the  vessels  and  uterus  proper  escaping  serious  complication,  the 
inflammation  would  seize  upon  the  pelvic  connective  tissue  or 
peritoneum.  Cases  of  this  kind  often  end  favourably ;  and  there 
is  little  opportunity  for  observation  by  dissection. 

But  in  other  cases,  in  which  the  poison  is  more  virulent  or 
more  prolonged  in  its  action,  and  the  patient's  constitution  less 
capable  of  resistance,  not  only  are  the  phlegmasia  and  lymphan- 
gitis more  intense,  but  the  whole  uterus,  and  commonly  its 
adnexa,  are  involved.  Then  we  get  metro-lymphangitis  and 
phlegmasia.  This  is  but  too  apt  to  pass  into  suppuration — the 
suppiu"ative  metritis  of  Cruveilhier,  so  well  described  and  figured 
by  him.  It  is  especially  apt  to  occur  in  lying-in  hospitals, 
where  the  individual  morbid  proclivities  are  acted  upon  by  the 
accumulation  and  intensification  of  morbific  influences.  In  these 
cases  the  uterus  is  found  much  enlarged ;  the  muscular  tissue 
is  red  (dark  red),  softened,  friable ;  abscesses  are  diffused  in 
the  walls  ;  the  veins  and  lymphatics  are  tracked  by  irregular 
swellings  distended  by  pus  ;  the  lymphatic  glands  are  swollen, 
inflamed,  and  contain  pus.  By  referring  to  fig.  54,  Vol.  I., 
which  represents  the  gravid  uterus  turned  down  so  as  to  show 
the  immense  network  of  lymphatics  on  its  surface,  and  the 
associated  glands  in  the  lumbar  and  dorsal  region ;  and  imagining 
the  whole  system  to  be  involved  in  inflammation  and  suppura- 
tion, we  shall  have  a  pretty  accurate  idea  of  the  seat  and  extent 
of  the  affection. 

When  the  disease  is  taking  this  course,  the  general  symp- 
toms are  much  more  severe  than  in  the  first  order  of  cases  ;  the 
pain  may  be  less,  but  the  fever  is  more  intense.  The  pulse  is 
commonly  over  130,  it  may  run  to  150  or  more;  the  tem- 
perature rises  to  104°  or  105°;  rigors  are  repeated;  there  is 
rapid  and  marked  prostration  ;  the  mental  faculties  are  dulled  ; 
the  tongue  is  dry ;  bilious  vomiting,  perhaps  diarrhoea,  sets  in. 
Delirium,  coma  supervene.  The  respiration  becomes  short  and 
difficult.  The  lochia  are  generally,  but  not  always,  suppressed. 
Death  follows  in  a  few  days. 

A  more  serious  form  still  is  the  gangrenous  Tnetritis,  also 
and  more  especially  a  hospital  affection.  The  gangrene  com- 
monly extends  to  the  vagina  and  vulva.  It  must  not  be 
confounded  with  the  necrosis  of  tissue  caused  by  severe  pro- 
tracted labour,  and   direct   crushing,  or   other  injury    of  the 
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parturient  canal.  In  the  gangrene  of  puerperal  fever,  the 
labour  may  have  been  easy.  The  tissue  changes  are  the  result 
of  general  empoisonment,  telling  first  upon  the  parturient 
organs,  although  undoubtedly  traumatism  may  be  an  important 
factor.  These  cases  are  almost  necessarily  fatal.  But  after 
death  it  is  surprising  to  find  how  extensive  the  loss  of  tissue 
sometimes  is ;  the  cervix  and  vagina  have  literally  sloughed  or 
melted  away,  exposing  the  promontory  of  the  sacrum. 

In  the  cases  of  metritis  and  metro-peritonitis,  suppurative 
inflammation  of  the  Fallopian  tubes  is  frequent.  They  are  filled 
to  distention  with  pus,  making  them  sinuous  with  irregular 
dilatation  ;  attending  this  we  see  inflammation  and  suppura- 
tion of  the  ovary,  and  irritation  of  the  adjacent  peritoneum,  or 
acute  pelvi-peritonitis  with  adhesions,  binding  the  fimbriated 
end  of  the  tube  to  the  ovary,  and  occasionally  leaving  gaps 
through  which  pus  exudes.  These  slender  purulent  adhesions 
are  easily  broken  down  during  the  examination. 

Internal  puerperal  metritis,  whether  it  arise  soon  after 
labour  or  several  weeks  later,  is  never  simple.  It  spreads  to 
the  parenchyma,  sinuses,  lymphatics,  and  often  to  the  peri- 
toneum, tubes,  and  ovaries.  Since  all  these  structures  have 
recently  been  the  seat  of  intense  physiological  activity,  sud- 
denly arrested  by  a  traumatic  process,  and  the  blood  carries  an 
excess  of  fibrin  and  is  otherwise  modified,  they  are  peculiarly 
susceptible  to  inflammation.  The  putridity  of  the  contents  of 
the  uterus,  phlebitis,  lymphangitis,  the  state  of  the  blood  and 
lymph,  which  carry  septic  matter  and  infectious  germs,  are  the 
causes  of  the  uterine  inflammation,  so  often  quickly  followed  by 
miultiple  metastatic  abscesses,  general  peritonitis,  and  death. 
Autopsy  of  recently  delivered  women  who  have  died  of  metro- 
peritonitis reveals  the  uterus  uncontracted,  with  flaccid  walls, 
permeated  with  fluids,  pus,  or  a  fibrino-puriform  coagulation, 
more  or  less  filling  the  venous  sinuses.  The  mucous  surface  of 
the  uterus  exhibits  a  mulberry  colour  and  a  pulpy  softening  of 
the  decidua,  or  a  sanious  puriform  liquid  which  has  soaked 
into  the  softened  mucous  membrane.  At  the  level  of  the 
placental  site  is  seen  a  quaf^i-vegetating  surface,  formed  by  the 
projecting  cotyledons  of  the  mucous  membrane.  On  the  pro- 
jecting parts  small  fibrinous  clots  are  often  seen.  The  whole 
placental   disc   is    soft,  pulpy,  infiltrated  with    sanious  blood 
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mixed  with  a  foetid  puriform  fluid.  Often  all  this  part  is 
gangrenous,  blackish-brown,  and  if  a  stream  of  water  be  made 
to  drop  on  it,  shreds  of  the  mucous  membrane  are  detached. 
At  other  times  there  is  found  on  this  surface  a  greyish  false 
membrane,  which  can  be  detached  in  shreds,  exposing  the 
mucous  membrane  tinged  reddish-brown.  This  diphtheritic  or 
gangrenous  false  membrane  sometimes  extends  over  the  entire 
inner  surface  of  the  uterus.  When  the  liquid  obtained  by 
scraping  the  surface  is  examined  by  the  microscope,  a  great 
number  of  lymphatic  cellules  are  found.  In  the  deeper  layers 
of  the  mucous  membrane  infiltrated  with  serosity,  scraping 
collects  a  little  liquid  which  contains  lymphatic  cells,  large  cells 
of  connective  tissue,  swollen  and  granular-fatty.  The  neck  of 
the  uterus  is  softened,  violet-red,  pulpy,  also  often  covered  with 
the  same  grey  pseudo-membranous  mortification  as  that  observed 
in  the  body  of  the  uterus ;  under  this  membrane  the  tissue  is 
deeply  congested.  A  similar  gangrenous  lesion  often  exists  in 
patches  on  the  vaginal  mucous  membrane  and  on  the  vulva. 

The  cavity  of  the  venous  sinuses  is  free,  or  contains,  as 
already  mentioned,  a  puriform  liquid,  or  fibrin  coagulated,  or 
pulpy  and  softened,  half  liquid,  mixed  with  lymphatic  cells  and 
endothelial  cells,  swollen  and  granular.  The  walls  of  these 
sinuses  in  the  uterine  muscular  tissue  present  evident  marks 
of  endo-  and  periphlebitis.  The  large  veins  are  often  filled  with 
pus  or  fibrin,  and  the  connective  tissue  of  the  broad  ligaments 
always  contains  more  or  less  pus,  so  that  when  sections  are 
made  of  the  broad  ligaments  in  a  line  with  the  uterus,  one 
always  falls  upon  one  or  several  small  purulent  foci,  situated 
either  in  the  veins  or  connective  tissue. 

The  superficial  lymphatics  of  the  uterus  are  sometimes 
filled  with  pus,  and  in  all  cases  the  uterine  peritoneum  is  the 
seat  of  intense  inflammation,  with  redness,  vascularisation, 
formation  of  false  membranes  of  fibrino-puriform  character. 
The  tubes  and  ovaries,  as  before  described,  are  attacked  in  the 
same  manner.  Metastatic  abscesses  are  frequently  found  in 
the  lungs,  liver,  kidneys,  and  spleen. 

In  the  metritis  which  arises  some  time  after  labour  the 
phenomena  are  far  less  intense.  The  uterus  has  contracted, 
unless  it  contain  large  clots  or  pieces  of  placenta ;  the  venous 
plexuses  have  had  time  to  contract,  and  the  greater  part  of  the 
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decidua  has  fallen.  All  the  parts  of  the  uterus  and  its  adnexa 
are  less  vulnerable.  Nevertheless  the  metritis  is  always  more 
intense  than  when  arising  independently  of  gestation  ;  it  is  often 
attended  by  perimetritis — that  is,  limited  to  the  pelvis.  There 
results  a  limited  peritonitis  circumscribed  by  false  membranes 
containing  a  collection  of  pus.  At  other  times  there  is  formed 
a  phlegmon  of  the  cellular  tissue  of  the  iliac  fossa. 

We  may  add  a  fact  not  without  interest.  In  one  case  of 
fatal  metro-peritonitis  which  occurred  in  the  Queen  Adelaide's 
Lying-in  Hospital — an  institution  now  closed — we  found  the 
stomach  had  been  perforated  by  post-mortem  digestion  by  the 
gastric  juice.  The  specimen  was  exhibited  to  the  Pathological 
Society,  and  was  cited  by  the  late  Mr.  G-rainger. 

The  most  universal  condition  discovered  after  death  is 
probably  peritonitis.  This  was  the  prevailing  condition  in  a 
century  of  epidemics  analysed  by  Churchill — the  true  form  of 
peritonitis  without  metritis.  His  theory  was  that  the  essential 
condition  of  puerperal  fever  was  inflammation  of  the  omentum. 

Tke  condition  of  the  blood  itself,  so  intimately  related  to 
the  alterations  of  the  tissues  and  to  the  effusions,  demands  more 
minute  investigation.  Hulme  (1772)  states  that  the  blood 
taken  away  was  generally  sizy,  with  a  quantity  of  yellow  serum. 
He  did  not  remember  ever  seeing  the  blood  in  a  dissolved  state. 
Since  venesection  has  been  virtually  abandoned,  the  opportu- 
nities of  examining  blood  in  large  samples  are  rare';  but 
enough  for  microscopical  and  chemical  examination  might  be 
obtained  by  puncture. 

Syrnjjtoinatoloyy .  It  may  be  premised,  as  a  general  pro- 
position, that  in  the  stage  of  invasion  and  beginning  of  the 
fever  no  distinctive  signs  present  themselves  which  enable  us 
to  predict  the  form  of  the  disease  or  the  precise  natiu-e  of  the 
morbific  poison.  History  may  give  a  clue  as  to  its  nature  by 
informing  us  of  the  conditions  to  which  the  puerpera  has  been 
exposed.     But  history  is  full  of  pitfalls. 

When  the  poison  has  begun  to  work  before  labour,  one  effect 
is  commonly  seen  in  the  disturbance  of  the  process  of  labour. 
The  labour  is  lingering  from  the  irreguhu-ity  and  feebleness  of 
the  pains.  The  mental  and  other  nervous  reactions  are  dulled. 
And  yet  the  poison  may  have  provoked  the  onset  of  labour 
before  it  is  due. 
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When  the  poison,  zymotic  or  other,  is  taken  in  at  the  time 
of  labour,  the  symptoms  generally  show  themselves  on  the  third 
or  fourth  day.  It  is  about  the  same  time  that  the  symptoms 
appear  in  the  autogenetic  cases.  Before  the  third  day  there 
can  hardly  be  much  septic  stuff  in  the  uterus,  and  the  tide  of 
absorption  has  not  yet  set- in. 

Classification  of  symptoms.  In  order  to  appreciate  more 
clearly  the  significance  of  the  symptoms,  we  have  attempted  to 
classify  them. 

1.  There  are  first  the  signs  of  invasion.  These  are 
rigors,  headache,  backache,  hysteria,  depression,  fainting,  minor 
degrees  of  shock;  then  a  rise  of  temperature  to  101°  or  103°  F. ; 
rise  of  pulse  to  100,  110,  120;  the  pulse  at  first  is  often 
wavering  or  of  irregular  rhythm  ;  the  respirations  rise  to  25-30. 
Eeflection  will  show  that  these  symptoms  individually  and  col- 
lectively indicate  the  infliction  of  an  injury  telling  upon  the 
nervous  centres — that  is,  a  form  of  shock.  These  are  the 
symptoms  which  follow  upon  the  ingestion  of  animal  poisons. 
They  are  not  always  equally  marked. 

There  is  one  sign,  the  gravis  odor  jjuerjperii,  sometimes 
noticed.  But  this  is  by  no  means  constant,  and  is  often  present 
in  a  striking  manner  in  healthy  puerpery.  It  is  associated 
with  the  lochia ;  the  diapers  used  to  the  genitals  are  peculiarly 
nauseous,  but  the  patient  also  breathes  out,  and  exhales  by  the 
skin,  the  same  characteristic  odour.  It  is  analogous  to  the 
bromo-menstruation  described  by  Dr.  Wiltshire. 

2.  Signs  of  reaction  or  of  elimination  follow.  These  are  : 
tumultuous  action  of  the  heart,  irregular  pulse,  vomiting, 
diarrhoea,  sweating,  further  rise  of  temperature  and  pulse,  and 
greater  frequency  of  respirations,  25—35  in  the  minute  ;  the 
breathing  is  sometimes  suspirious  ;  often  there  is  delirium,  such 
as  attends  fever ;  the  patient  is  easily  recalled  to  ordinary  per- 
ception when  directly  called  upon,  but,  left  to  herself,  she  may 
be  observed  to  wander  more  or  less.  The  normal  secretions, 
milk  and  lochia,  are  commonly  partially  or  wholly  suppressed  ; 
indeed,  the  entire  glandular  system  is  disordered. 

3.  Signs  of  general  infection  estahlishecl.  Rheumatic 
pains  in  the  joints  and  limbs  ;  sweating.  In  severe  cases, 
diffuse  cellulitis,  inflammation  of  muscles,  abscesses,  ophthalmia, 
jaundice,   pleurisy,  peritonitis,  pericarditis  ;  inflammation  and 
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suppuration  in  the  joints  ;  the  pulse,  temperature,  and  respira- 
tions all  rise. 

Of  com'se  all  these  symptoms  are  not  always  present  in  the 
connection  and  sequence  set  forth.  But  still  they  generally 
have  the  significance  assigned  to  them.  There  is  commonly 
some  overlapping  or  recurrence  of  the  first  group  of  symptoms 
with  those  of  the  second  group.  Thus,  if  the  case  be  one  of 
autogenetic  sepsis,  as  when  septic  stuff  is  taken  up  from  the 
cavity  of  the  uterus,  there  may  be  fresh  attacks  of  rigor,  head- 
ache, depression,  syncope,  complicating  the  signs  of  reaction 
or  of  elimination.  When  this  is  seen  we  have  nearly  sure 
evidence  of  renewed  or  continuous  absorption  of  septic  stuff. 
Each  new  absorption  entails  a  repetition  of  the  signs  of  invasion. 

General  infection  is  often  marked  by  high  fever  alone,  with- 
out the  tissue  alterations  enumerated.  But  we  insist  upon  the 
'  rheumatic  pains,'  as  they  are  called,  as  an  indication  of  the 
system  being  permeated  by  the  circulating  poison  and  acting 
upon  all  the  tissues.  We  have  known  cases  in  which  these 
pains  were  interpreted  as  acute  rheumatism,  and  the  subjects 
sent  to  a  general  hospital  under  this  diagnosis. 

Whenever  diffuse,  or  peripheral,  pains  and  stiffness  are 
observed  we  should  be  on  the  alert  for  swelling,  erythematous 
blush  of  the  skin,  and  blebs  or  vesicles  on  the  hands  or  fingers. 
These  blebs  generally  show,  at  first,  serum  more  or  less  limpid  ; 
but  this  soon  becomes  turbid.  We  have  seen  cases  in  which 
the  depending  part  of  the  bleb  was  turbid  and  the  upper  part 
clear,  as  if  pus-globules,  separating,  gravitated. 

The  significance  of  pain.  A  thing  never  omitted  on  visit- 
ing the  puerpera  is  to  feel  the  abdomen  and  hypogastrium.  In 
this  way  pain  is  elicited  if  there  is  inflammation.  Pain  is  a 
common,  but  not  constant,  attendant  upon  peritonitis.  It  may 
be  said  that  pain  is  especially  marked  in  the  more  simple  and 
acute  forms  of  peritonitis,  and  that  in  cases  whei'e  peritonitis 
is  secondary  upon  or  complicated  with  general  toxoemia  and 
metritis,  the  pain  is  less  urgent.  Looked  at  in  this  light,  pain  is 
a  favourable  sign.  It  is  a  source  of  comfort  and  hope  to  the 
patient  to  be  able  to  tell  her  that  pain  is  not  the  measure  of 
danger.  On  the  other  hand,  pain,  simulating  after-pains  or 
uterine  spasms  or  colics,  should  always  arrest  attention.  It  is 
often  the  first  signal  of  danger. 


CHAP.  IX.  PKOPHYLAXIS.  489 

Pain,  acute,  the  centre  of  which  is  in  one  side  of  the  pelvis, 
may  indicate  perimetritis  or  thrombosis.  The  pain  along  the 
course  of  the  femoral  vessels  and  in  the  popliteal  space,  aggra- 
vated by  pressure,  probably  indicates  thrombosis  or  phlegmasia 
dolens. 

Pain  in  the  joints,  especially  in  the  shoulders  or  knees,  is 
often  the  first  warning  of  septicaemic  synovitis  or  arthritis. 
This  pain  is  usually  attended  by  stiffness  and  impaired  mobility 
of  the  limb.  Hence  the  importance  of  ascertaining  if  the 
puerpera  can  move  her  limbs  easily. 

The  signs  may  fiurther  be  classed  as  favourable  and  un- 
favourable. The  prognosis  is  favourable  when  the  pulse  and 
temperature  fall  and  become  steady,  the  aspect  improves,  and 
when  the  tongue  becomes  clean  and  moist. 

The  prognosis  is  unfavourable  when  the  temperature  rises 
to  105°  or  more;  if  it  falls  rapidly;  when  the  pulse  runs  to 
140—160,  is  small ;  when   the  respirations  run  to  40  and  are 

*  catching ' ;  when  the  aspect  is  sunken,  anxious,  clayey  or 
dusky,  indicating  septicaemic  cachexia  ;  when  there  is  delirium, 
the  mouth  and  tongue  covered  with  sordes  ;  when  aphthse  and 
diphtheritic  patches  appear  on  traumatic  surfaces  and  on  the 
vagina.  Aiiother  sign  of  ill  omen  is  tympanites.  It  is  an 
indication  of  lowered  nervous  force ;  it  is  due  to  paralysis  of 
the  muscular  coat  of  the  intestines.  If  this  sign  and  the 
diarrhoea  and  vomiting  persist,  the  prognosis  must  be  grave. 

The  signs  of  imminent  dissolution  are  a  pulse  feeble,  not 
easily  felt  or  counted,  temperature  abnormally  high  or  below 
98°  F.,  rapid  suspirious  respii-ations,  hiccough,  delirium  of 
muttering  character,  catching  at  the  bed-clothes,  subsultus  ten- 
dinum,  prostration  in  supine  posture. 

The  special  treatment  of  the  several  forms  of  puerperal  fever 
has  been  considered  in  connection  with  their  clinical  history. 
It  will  be  useful,  nevertheless,  to  pass  in  review  the  principles 
of  treatment,  prophylactic  and  therapeutic,  which  have  a  general 
application. 

Prophylactic  treatment  Antiseptic  midwifery.  There 
is  some  danger  in  dwelling  overmuch  upon  so-called  '  Antiseptic 
Midwifery.'      The   better    and   more    comprehensive   term   is 

*  Prophylactic'  For  the  first  part  of  this  treatment  we  refer 
to  the  section  on  the  care  of  the  puerpera  (p.  86).      So  far  as 
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antiseptic  appliances  are  concerned,  they  can  strictly  only  be 
regarded  as  subsidiary  means  in  the  carrying  out  of  the  great 
principle  that  lies  at  the  bottom  of  all  good  obstetric  practice, 
namely,  to  screen  the  lying-in  woman  from  those  poisons  and 
other  noxious  influences  which  threaten  her  from  within  and 
from  without. 

It  is  not,  therefore,  desirable  to  devote  special  or  separate 
attention  to  what,  after  all,  is  only  a  part  of  a  great  therapeutical 
scheme.  The  essential  thing  is  to  take  such  a  large  view  of 
the  physiological  and  pathological  processes,  as  will  give  the 
right  indications  to  call  upon  each  and  all  of  the  therapeutical 
agents  at  our  command.  To  fix  the  mind  too  intently  upon 
any  one  of  those  agents,  is  to  incur  the  danger  of  neglecting 
others,  and  of  losing  sight  of  the  principle  which  ought  to 
guide  the  application  of  all,  as  one  force  directed  to  one  end. 

Having  taken  account  of  the  poisons  which  threaten  the 
puerpera,  and  of  the  gates  by  which  they  may  effect  an  entry, 
we  shall  be  better  able  to  protect  her.  Two  great  objects  have 
to  be  kept  in  view :  First,  to  keep  all  extraneous  poisons  out. 
Secondly,  if  any  effect  an  entry,  to  counteract  their  noxious 
influences.  A  primary  condition  essential  to  the  successful 
attainment  of  these  two  objects  is  to  put  the  system  itself  in 
the  best  position  for  defence ;  that  is,  to  secure  the  efficient 
working  of  all  the  organs  concerned  in  nutrition  and  excretion. 
The  carrying  out  of  this  programme  fully  is  antiseptic  midwifery 
in  the  broad  sense.  The  adaptation  of  the  Listerian  or  conven- 
tional antiseptic  precautions  is  antiseptic  midwifery  in  the 
partial  and  narrow  sense. 

Unfortunately,  the  first  condition  of  effective  resistance  to 
toxaemia  is  not  always  attainable.  We  must  take  the  puerperal 
subject  as  we  find  her ;  perhaps  with  damaged  kidneys  or 
liver,  deficient  in  nerve-power,  in  fibre,  and  with  skin  and  lungs 
unequal  to  the  new  task  thrown  upon  them. 

About  the  third  day  is  the  epoch  for  the  establishment  of 
the  absorptive  process.  The  two  days  following  labour  are  a 
period  of  rest.  During  this  time  the  disintegration  of  the 
uterus  and  other  superfluous  structures  is  only  beginning. 
The  supply  of  waste-stuff  for  absorption  is  scanty.  This  can 
hardly  be  a  source  of  fever.  And  if  there  be  any  blood  or 
other  matter  in  the  uterus,  it  will  hardly  decompose  under  two 
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days  or  more,  so  as  to  yield  septic  stuff  for  absorption.  But  on 
the  third  day  waste-stuff  is  pouring  into  the  bloud  ;  decompo- 
sition may  have  begun  in  the  cavity  of  the  uterus,  and  active 
absorption  finds  material  to  work  upon.  Thus  it  is  that 
febrility  occurs  on  the  third  day. 

1.  The  obvious  lesson  to  be  drawn  from  this  history  is  to 
begin  antiseptic  treatment  early.  Indeed,  it  begins  with  the 
conduct  of  the  labour.  The  first  great  point  is  to  take  care 
that  the  labour  shall  not  be  protracted.  We  must  spare  the 
system  the  evils  of  exhaustion  of  nerve-power,  of  loading  the 
blood  with  the  waste  stuff  resulting  from  severe  muscular  exer- 
tion. By  timely  aid  in  delivery  we  economise  strength  and 
diminish  the  risk  of  hEemorrhage  ;  and  thus,  having  a  reserve  of 
nerve-force  and  unimpaired  muscular  fibre,  we  have  the  most 
essential  conditions  for  securing  firm  contraction  of  the  uterus. 
It  must  be  superfluous  to  dwell  upon  a  point  so  universally 
recognised.  The  immediate  object  sought  in  securing  contrac- 
tion is  to  obviate  haemorrhage.  And  to  obviate  hsemorrhage  is 
to  oppose  septicaemia. 

Passing  by  the  usual  manoeuvres  exercised  in  dealing  with 
the  placenta,  I  will  only  insist  upon  the  utility  of  the  pad  and 
binder.  The  compression  exerted  upon  the  abdomen  and  pelvis 
not  only  tends  to  provoke  uterine  contraction,  but  it  counteracts 
the  aspiration  of  suction-force,  which  tends  to  draw  air,  one 
of  the  factors  of  decomposition,  into  the  uterus.  It  opposes 
centripetal  osmosis.  The  day  after  labour  it  is  useful  to  give 
an  aperient.  It  commonly  happens  that,  in  the  effort  of 
defaecation,  the  uterus,  compressed,  and  sharing  in  the  diastaltic 
expulsive  action,  expels  a  clot.  It  then  contracts  more  effectu- 
ally. The  maintenance  of  contraction  is  efficiently  aided  by 
oxytocics.  It  is  our  custom  to  give  after  every  labour  a  mixture 
of  quinine,  ergot,  and  digitalis  three  times  daily,  continued  for 
two  or  three  weeks.  The  effect  in  contracting  the  uterus  is 
remarkable.  The  patient  will  often  say  that  she  feels  the  womb 
contract  soon  after  taking  a  dose.  I  look  upon  this  measure 
as  foremost  in  the  scheme  of  antiseptic  midwifery.  It  is 
shutting  the  gate  in  the  face  of  the  enemy. 

2.  The  next  thing  is  to  wash  out  the  uterus.  Plain  tepid 
water  may  serve  the  pm'pose,  but  a  solution  of  carbolic  acid,  1  in 
50,  or  corrosive  sublimate,  1  in  2,000,  is  better.    This  should  be 
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done  once  or  twice  a  day  from  the  second  day.  On  the  first  day, 
as  we  have  seen,  there  is  little  risk  of  absorption,  and  it  is 
important  to  disturb  the  patient  as  little  as  possible.  Should 
there  be  the  slightest  rise  of  temperature  and  pulse,  this  intra- 
uterine injection  is  imperative.  Those  who  have  used  it  can  tell 
of  temperature  and  pulse  reduced,  rigors  and  other  signs  of 
toxaemia  subsiding,  after  each  injection,  and  ultimately  enabling 
the  patient  to  pull  through  the  most  threatening  illness.  The 
injection  is  best  done  by  a  gravitation  or  syphon  tube.  The 
uterine  tube  should  be  of  glass.  Thus  a  gentle,  uniform  stream 
is  insured,  all  jerking  propulsions  are  avoided,  and  it  is  easy  to 
exclude  air. 

The  beneficial  action  of  carbolic  acid  or  corrosive  sublimate 
injections  is  threefold:  First,  the  uterus  and  passages  are 
washed  out ;  secondly,  the  lining  membrane  of  the  passages  is 
stimulated  in  a  healthy  manner,  so  that  it  is  less  favourable 
to  the  reproduction  of  foul  stuff ;  thirdly,  some  small  portion 
of  the  carbolic  acid  or  sublimate  penetrates  the  substance 
of  the  uterus,  and  is  absorbed  into  the  system,  chasing  and 
neutralising  any  poison  that  may  have  entered.  Thus  we 
follow  the  enemy  through  the  gate  which  admitted  it.  The 
uterus  and  vagina,  whilst  serving  as  a  septicode,  are  also  made 
to  serve  as  a  passage  for  the  antidote.  This  especially  applies 
to  iodine,  which  readily  penetrates  the  uterine  wall.  We 
ought  not  to  refer  to  intra-uterine  injections  to  wash  away  septic 
stuff  without  grateful  remembrance  of  Harvey  the  Immortal, 
who  thus  cured  a  lady  in  imminent  danger  of  death  from 
septicaemia.  It  is  probable  that  this  practice,  although  com- 
monly neglected,  has  never  been  quite  lost  sight  of.  Thus, 
John  Clarke  (1793)  has  the  following:  'An  injection  of  the 
decoction  of  bark  into  the  vagina  (and  uterus  if  it  be  possible) 
will  be  found  useful,  if  it  be  only  by  washing  out  any  matters 
that  may  be  there.'  Still,  it  is  to  Braxton  Hicks  that  we  are 
indebted  for  the  revival  of  the  practice.  Tarnier  extols  a  solu- 
tion  of  bichloride  of  mercury,  1  in  2,000.  He  found  it  more 
effective  in  destroying  bacteria  than  any  other  disinfectant.  It 
has  been  much  used  in  Germany.  Thomas  adopts  it,  and  quite 
recently  Lister  has  subjected  it  to  close  scientific  and  clinical 
testing,  and  speaks  well  of  it.  Dr.  Garrigues,  from  relative 
observations    in  the  Maternity  Hospital  at  New  York  of  the 


CHAP.  IX.  PROPHYLAXIS.  493 

use  of  carbolic  acid  and  bichloride  of  mercury  as  intra-uterine 
injections,  declares  that  the  great  superiority  of  the  latter  anti- 
septic is  proved.  Dr.  Hofmeier  reports  to  the  '  American  Journal 
of  Obstetrics'  (1884)  cases  of  poisoning  from  the  use  of  bi- 
chloride of  mercury,  1-1,000.  In  one  case,  profuse,  partly 
bloody,  diarrhoea  ensued.  In  another  case  death  ensued.  The 
subject  was  albuminuric,  and  the  kidneys  showed  marked 
changes.  Schroeder  strictly  forbids  the  use  of  corrosive  sub- 
limate when  the  kidneys  are  not  absolutely  sound.  Tarnier's 
formula  of  1-2,000  is  the  right  one  to  adopt. 

The  manipulations  necessary  for  intra-uterine  injection  give 
valuable  information  as  to  the  position  and  other  characters  of 
the  uterus.  A  not  uncommon  cause  of  retention  of  discharge 
is  retroflexion  or  anteflexion.  Reduction  should,  of  course,  be 
effected  before  injecting,  and  means  taken  to  keep  the  uterus 
in  situ  afterwards. 

Carbolic  solution  should  be  kept  in  the  room.  The  catheter 
should  be  kept  in  it.  The  catheters  should  be  made  of  annealed 
glass.  If  sponges  are  used,  they  should  be  kept  in  the  solution  ; 
but  it  is  better  to  exclude  them,  and  use  soft  tow  soaked  in 
the  solution,  and  burn  it  immediately  after  use.  Instead  of 
diapers,  which  it  has  been  proved  are  a  frequent  source  of 
contamination,  as  '  they  come  from  the  wash,'  but  not  from 
purification,  some  such  contrivance  as  the  '  ladies'  towel '  should 
be  used.  These  consist  of  light  cotton-wool  or  tow,  impregnated 
with  carbolic  acid  or  the  sublimated-serum  of  Lister.  They 
are  burned  after  use.  We  have  suggested  the  construction  of 
a  domestic  apparatus  for  disinfecting  linen  by  heat  or  sul- 
phurous acid,  through  which  all  linen  should  be  passed.  The 
physician  and  the  nurse  should  practise  no  manipulation  with- 
out previously  washing  in  carbolic  solution,  and  lubricating 
the  hand  with  carbolised  vaseline,  religiously  rejecting  lard  and 
other  animal  grease.  The  chamber  utensils  should  be  rinsed 
with  carbolic  solution,  and  a  little  of  the  solution  always  kept 
in  them. 

3.  Whilst  taking  care  to  exclude  foul  stuff  from  the  genital 
canal,  we  must  be  careful  to  exclude  fend  air  from  the  lungs 
and  shin.  A  supply  of  pure  air  is  an  obvious  necessity,  but  too 
frequently  frustrated.  When  the  sun  shines,  open  the  window. 
At  night,  especially,  a  fire  is  often  the  condition  of  good  venti- 
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lation.  If  an  Arnott's  valve  be  adapted,  the  fire  will  then  draw 
off  the  light  foul  air  which  rises  to  the  ceiling,  insuring  a  supply 
of  fresh  air  from  below.  It  is  of  the  utmost  importance  to 
guard  against  chill  or  any  check  upon  the  due  action  of  the 
skin,  lungs,  kidneys,  and  intestinal  canal ;  that  is,  maintain  in 
due  working  order  the  excretory  organs. 

4.  Charles  White  insisted  strongly  upon  drainage  of  the 
parturient  canal.  The  patient,  he  says,  should  lie  very  high 
with  her  head  and  shoulders,  and  should  sit  up  in  bed  when 
she  takes  her  food  and  suckles,  and  kneel  whenever  she 
has  occasion  to  make  water.  This  frequent  upright  posture 
is  of  the  utmost  consequence.  It  prevents  the  lochia  from 
stagnating,  the  stools  and  urine  from  being  too  long  retained, 
and  promotes  the  contraction  of  the  uterus  together  with  that 
of  the  abdominal  muscles.  But  we  have  seen  mischief  from 
micturition  in  the  knee-elbow  posture. 

Dr.  Groodell  has  also  insisted  upon  this  plan.  The  principle 
is  admirable.  There  is  no  doubt  that,  in  the  ordinary  re- 
cumbent posture,  blood  and  discharges  are  apt  to  collect  in  the 
lax  uterus  and  vagina.  Where  a  woman  is  strong,  and  after  a 
few  days,  this  plan  may  perhaps — we  emphasise  perhaps — be 
adopted  without  disadvantage  ;  but  in  the  weakly  subjects  most 
prone  to  septicemia,  especially  after  haemorrhage,  sitting  up  has 
been  followed  by  syncope  and  sudden  death.  If  firm  pressure 
be  maintained  upon  the  hypogastrium,  and  antiseptic  irrigations 
be  duly  observed,  drainage  is  secured.  At  the  same  time,  if 
the  bed  is  properly  made,  so  that  the  head  and  shoulders  are 
kept  at  a  shghtly  higher  level  than  the  pelvis,  drainage  will 
be  fairly  accomplished.  The  dorsal  decubitus  is  more  favour- 
able to  drainage  than  the  lateral. 

5.  An  effective  barrier  against  the  ingestion  of  noxious 
stuff  from  the  parturient  canal  is  to  supply  the  system  with 
healthy  nutriment  by  the  stomach.  The  more  the  system  is 
supplied  in  this  way,  the  less  will  it  absorb  from  vicious 
sources.  We  believe  Oldham  was  one  of  the  first  to  lead  the 
revolt  against  the  old  fashion  of  starving  on  gruel  during  the 
first  week  ;  and  Graily  Hewitt  has  ably  taken  up  the  cause. 
But  it  is  easy  to  err  in  reaction.  During  the  fir.st  two  days 
the  system  craves  rest  as  well  as  food.  Food  that  is  not  easily 
assimilable  is  apt  to  load  the  stomach,  lying  undigested  or 
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badly  digested.  Light  broth,  beef-tea,  milk,  toast,  or  eggs, 
plain  or  variously  combined,  are  enough  for  the  first  two  days. 
Gradually  more  solid  food  may  be  added.  Light  stimulants 
are  occasionally  useful,  but,  generally,  alcohol  may  be  dispensed 
with. 

Closely  connected  with  the  care  of  the  puerpera  is  the 
personal  conduct  of  the  surgeon  and  the  nurse.  As  to  the 
surgeon,  it  can  hardly  be  necessary  to  insist  upon  the  obser- 
vance of  the  ordinary  rules  of  cleanliness.  We  would  only  add 
one  or  two  suggestions.  Do  not  unnecessarily  prolong  the 
visit  to  the  sick-room  ;  do  not  perform  any  of  the  functions  of 
a  nurse.  Avoid  as  much  as  possible  the  use  of  gloves ;  exposure 
to  the  light  and  air  is  the  best  of  all  disinfectants.  Drive  in 
an  open  carriage  or  ride  ;  movement  through  the  air  not  only 
blows  away  surface  contaminations  from  the  clothes,  but  it  also 
cleanses  the  blood,  and  washes  out  of  the  system  the  impurities 
inhaled.  Exercise  in  the  open  air  on  leaving  the  sick-room, 
by  quickening  respiration,  promotes  immediate  oxidation  of 
dangerous  organic  stuff  that  may  have  been  absorbed. 

To  deny,  as  some  men  have  done,  the  possibility  of  receiving 
or  communicating  zymotic  and  other  poisons  by  the  atmosphere, 
is  to  betray  narrow  experience  or  a  judgment  warjDed  by  pre- 
conceived theories.  We  ourselves  have  on  several  occasions 
suffered  from  dysenteric  symptoms,  the  stools  giving  the 
characteristic  odour  and  other  qualities,  from  simply  visiting 
dysenteric  patients  and  examining  their  evacuations.  We 
further  entertain  the  conviction  that  we  have  thrown  off  poison, 
by  brisk  exercise  in  rowing  or  riding  and  a  dose  of  quinia,  that 
would  otherwise  have  developed  into  serious  illness.  No  one  at 
the  present  day  would  dissect  or  attend  the  post-mortem  room, 
and  at  the  same  time  engage  in  obstetric  practice.  A.  healthy 
doctor  will  be  more  likely  to  have  healthy  patients. 

As  to  the  nurse,  similar  rules  should  as  far  as  practicable 
be  observed.  Taking  care  that  she  does  not  encounter  exposure 
to  the  risk  of  infection,  she  should  get  a  run  for  at  least  an 
hour  or  two  daily  in  the  open  air. 

Especial  care  should  be  taken  that  she  does  not,  on  entering 
upon  duty,  come  from  attendance  upon  a  doubtful  case.  She 
ought  to  bring  a  clean  bill  of  health  in  the  form  of  a  certificate 
from  her  last  abode.    The  most  serious  danger  often  lies  hidden 
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in  her  clothes  and  linen.  The  same  scrupulous  care  that  is 
exercised  as  to  the  linen  of  the  puerpera  and  child  must  be 
extended  to  the  nurse.  She  should  wear  light-coloured  wash- 
able cotton  dresses. 

We  may  summarise  prophylactic  midwifery  in  the  following 
rules : — 

1.  Keep  the  door  shut  against  the  enemy  by  maintaining 
contraction  of  the  uterus. 

2.  Prevent  the  enemy  from  forming  and  collecting  by  irri- 
gating the  parturient  canal  with  antise^Dtic  fluids. 

3.  Eject  the  enemy  as  fast  as  it  effects  an  entry ;  that  is, 
keep  the  excretory  organs  in  activity. 

4.  Gruard  the  lying-in  chamber  against  the  approach  of 
foreign  poisons.     Admit  no  visitors.     Watch  the  linen. 

5.  Fortify  the  patient  against  the  attack  of  the  enemy,  by 
keeping  up  due  supplies  of  wholesome  food. 

6.  Exclude  all  emotional  disturbances.  Forbid  writing 
letters. 

Antiseptic  Midwifery  in  Lying-in  Eospitcds. 

Given  fairly  healthy  subjects,  scrupulously  guarded  in  the 
manner  described,  women  lying-in  in  their  own  homes  will 
present  but  rare  examples  of  fatal  septicemia.  But  when 
lying-in  women  are  massed  together  in  one  building,  the  diffi- 
culty of  safeguarding  them  is  vastly  greater.  Perils  gather 
around  them  in  an  accelerating  ratio.  If  the  history  of  many 
lying-in  hospitals  could  be  fairly  written,  we  should  have  a 
terrible  record  of  lives  sacrificed  to  ignorance,  to  reckless  disre- 
gard of  medical  authority,  to  architectm-al  folly,  to  maladmini- 
stration, to  scandalous  experimentation  of  fanciful  crotchets. 
Uninformed  benevolence,  overriding  the  practical  benevolence 
of  science,  has  always  been  prolific  of  disaster.  Nowhere  can 
it  count  more  victims  than  in  lying-in  hospitals. 

In  hospitals,  septicaemia  or  other  forms  of  puerperal  fever 
manifest  an  active  tendency  to  spread.  Many  of  the  so-called 
epidemics  of  puerperal  fever  in  lying-in  hospitals  have  undoubt- 
edly been  examples  of  the  spread  of  zymotic  fevers.  But 
anotlier  class  of  apparent  epidemics  imdoubtedly  owe  their 
origin  and  spread  to  contamination  by  wliat  may  rightly  be 
called  the  '  puerperal  poison,'  meaning  by  tliis  the  product  of 
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decomposition  of  blood  and  discharges  in  the  parturient  canal. 
The  poison  that  one  puerpera  may  thus  make  for  herself  may 
be  carried  to  another  puerpera,  and  so  on  through  a  ward. 
The  fire  quickly  spreads  when  the  fuel  is  at  hand. 

The  first  imperative  condition  for  the  safety  of  women  in 
lying-in  hospitals  is  the  absolute  single  authority  of  the  physi- 
cian. If  this  be  denied  him,  his  duty  to  humanity  and  to  his 
profession  is  to  resign.  This  is  the  condition  upon  which  he 
attends  a  private  patient  in  her  own  house.  It  is  infinitely 
more  necessary  that  he  should  insist  upon  it  when  the  care  of 
many  women  in  a  hospital  is  thrown  upon  him. 

A  leading  principle  is  to  assimilate  the  conditions  of  each 
patient  in  a  lying-in  hospital  as  nearly  as  possible  to  those  of 
the  patient  delivered  at  her  own  home.  Isolate  as  much  as 
possible.  Take  all  care  that  any  ill  that  may  attack  one 
patient  shall  be  limited  to  her.  Every  hospital  should  have  a 
room  for  disinfecting  linen  by  heat  or  sulphurous  acid. 

A  brief  account  of  the  scheme  of  the  Paris  Maternite 
devised  by  Tarnier,  and  described  by  him  to  the  Obstetric 
Section  of  the  International  JNIedical  Congress,  in  London, 
1881,  will  be  the  best  illustration  of  this  principle  carried  into 
practice.  Tarnier  said  that  in  1856,  when  he  was  interne  at 
the  Maternite,  the  mortality  was  about  5  in  100  ;  this  was 
now  reduced  to  2  in  100  in  the  hospital  generally,  and  to  0-75 
in  100  in  the  pavilion  he  had  had  constructed  a  few  years  ago. 
The  chief  point  in  this  pavilion  is  that  each  patient  has  a 
separate  room,  entered  from  the  outside,  so  that  a  nurse  can 
only  pass  from  one  room  to  another  by  going  outside  into  the 
open  air.  The  furniture  is  all  of  japanned  iron ;  the  floors, 
walls,  and  ceilings  are  of  impermeable  concrete.  The  mat- 
tresses and  pillows  are  stuffed  with  oat-chaff,  which  is  burnt 
after  use  in  every  single  case.  Instead  of  a  mackintosh  sheet, 
a  sheet  of  brown  paper  made  impermeable  by  pitch  is  used, 
and  this  too  is  burnt  after  use.  He  has  used  various  antiseptic 
solutions  for  the  washing  of  the  genitals — borax,  carbolic  acid, 
sulphurous  acid,  and  bichloride  of  mercury.  As  the  result  of 
experience,  he  concludes  that  a  weak  solution  of  bichloride  of 
mercury  is  the  most  powerful  germicide. 

The  description  given  by  Dr.  Fancourt  Barnes  of  the  system 
in  force  at  the  British  Lying-in  Hospital  is  a  further  practical 
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illustration  of  the  rules  necessary  to  secure  safety.  Every 
patient  is  delivered  under  the  carbolic  spray.  This  disinfects 
nurses  and  pupils  who  are  assisting,  and  prevents  the  entrance 
of  germs  or  foul  matter  into  the  genital  tract  at  the  moment 
when  it  is  distended  and  lacerated  by  the  passage  of  the  child. 
All  washings,  syringings,  and  examinations  are  done  with  car- 
bolic solution.  Carbolic  spray,  of  1  in  80,  is  nearly  continu- 
ously playing  in  each  ward.  To  secure  contraction  of  the 
uterus,  each  patient  has  a  mixtiu'e  of  quinine,  ergot,  and  opium 
three  times  a  day,  for  the  first  week.  Since  instituting  the 
above  practice,  he  rarely  finds  any  rise  of  temperature  during 
the  lying-in. 

We  may  thus  hope  to  see  the  day  when  women  can  be 
delivered  in  lying-in  hospitals  as  safely  as  in  home-practice. 

The  curative  treatment  is  more  simple  than  are  the  genetic 
and  pathological  problems.  It  may  be  taken  as  a  general  fact 
that,  whatever  the  form  of  the  fever,  the  principle  of  treatment 
is  much  the  same.  The  first  indication  is  to  persevere  steadily 
in  the  application  of  the  prophylatic  measures.  In  the  ma- 
jority of  cases  these  measures  are  still  useful  when  the  fever 
has  declared  itself. 

The  first  rule  is  to  isolate  the  patient  as  much  as  possible 
for  her  own  sake,  as  well  as  in  the  interest  of  others.  The  next 
is,  when  practicable,  to  move  the  patient  to  another  room. 
We  have  on  several  occasions  seen  marked  improvement  follow 
this  step  almost  immediately.  The  positive  treatment  may  be 
studied  under  three  heads  :  (1 )  hygienic,  topical,  operative,  and 
external;  (2)  dietetic;  (3)  medicinal.  Following  this  order 
generally,  we  shall  find  it  convenient  to  consider  the  special 
treatment  called  for  to  relieve  particular  symptoms  or  com- 
plications. 

1.  Topical  treatment  includes  the  use  of  intra-uterine 
injections.  Some  discrimination  is  necessary.  If  the  lochia 
be  offensive,  it  will  generally  be  judicious  to  wash  out  the 
uterine  cavity  gently  twice  a  day  with  corrosive  sublimate  solu- 
tion or  carbolic  acid.  If  the  pulse  and  temperature  fall,  and 
other  symptoms  improve  after  an  injection,  and  thus  a  relapse 
ensue,  it  may  be  surmised  that  the  fever  is  greatly  due  to 
renewed  sui)])ly  of  noxious  stufi".  This  is  an  indication  to 
repeat  the  injection.     If,  on  the  otlicr  liand,  after  having  once 
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well  washed  out  the  uterus  and  ascertained  that  there  is  no 
offending  substance  in  it,  and  yet  the  fever  gets  worse,  it  will 
generally  be  better  not  to  repeat  the  injection.  The  operation 
can  hardly  be  done  without  disturbing  the  patient.  It  may,  as 
Braun  says,  do  more  harm  than  good.  It  is  necessary  to 
remember  that  even  injections  of  plain  water  may  cause  death. 
As  we  have  seen,  when  discussing  the  use  of  injections  to 
restrain  post-partum  h;emorrhage,  sudden  death  from  shock 
has  occurred.  The  addition  of  iodine,  carbolic  acid,  or  bi- 
chloride of  mercury  to  injections  administered  in  puerpery 
does  not  neutralise  this  danger.  Convulsions  have  followed. 
Carbolic  poisoning  has  been  noted.  Fancourt  Barnes  has  noted 
black  urine  in  several  cases  in  the  British  Lying-in  Hospital, 
unattended,  however,  by  any  serious  symptom.  "We  have  also 
noted  iodism  following  upon  iodine  injections. 

If  diphtheritic  patches  be  observed  on  the  perinseal  wound 
or  elsewhere,  painting  with  nitrate  of  silver  is  the  best  plan. 
We  might  even  inject  nitrate  of  silver  in  solution,  1  in  10,  so 
as  to  insure  a  more  complete  effect.  In  the  ordinary  case  of 
perinaeal  laceration  the  wound  should  be  dressed  from  the  time 
of  labour  with  lint  steeped  in  solution  of  chloride  of  zinc. 

In  the  case  of  peritonitis  in  the  acute  stage,  if  the  pulse  is 
good,  a  dozen  leeches  will  prove  useful.  Afterwards  stupes  of 
hot  water,  followed  by  a  turpentine  stupe,  are  serviceable. 
After  this  the  best  local  treatment  is  that  advised  by  Dr.  de 
Latour.  This  consists  in  exclusion  of  air  from  the  surface  of 
the  abdomen  by  a  layer  of  collodion  and  castor-oil,  and  over 
this  applying  a  sheet  of  cotton-wool,  or,  better,  of  the  dis- 
infected wood-wool.  In  the  simpler  acute  cases,  such  as 
follow  upon  chill  or  exposure,  the  septic  element  being  rela- 
tively insignificant,  we  have  seen  good  effects  from  applying 
fifteen  to  twenty  leeches  to  the  abdomen.  This  is  sometimes 
usefully  followed  by  spreading  a  layer  of  mild  mercurial  oint- 
ment with  extract  of  belladonna  on  lint,  and  applying  this 
to  the  abdomen.  In  all  cases  the  abdomen  should  be  exposed 
as  little  as  possible. 

It  is  a  rule  of  great  practical  importance  to  limit  inteiiial 
examinations  as  much  as  possible.  Having  once  ascertained  the 
condition  of  the  uterus  as  to  contraction,  position,  and  emptiness, 
examinations  can  do  no  good,  and  commonly  do  harm.     Rest  of 
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the  organs  and  structures  primarily  concerned  is  of  the  first 
necessity.  The  same  rule  applies  to  external  examinations. 
Palpation  and  percussion,  gently  practised,  are  necessary  to 
ascertain  the  condition  of  the  bladder,  pelvis,  and  intestines  ; 
but  these  manipulations  should  be  sparingly  practised.  The 
surgeon  should  especially  watch  over  the  bladder,  since  in 
addition  to  the  risk  of  ordinary  temporary  paralysis,  this  organ 
is  especially  liable  to  defective  action  when  there  is  fever  or 
pelvic  or  abdominal  inflammation.  Diagnostic  exploration 
can  be  carried  out  at  the  same  time  as  catheterisation. 

The  question  of  how  to  deal  with  the  breasts  arises  in  this 
connection.  Generally  the  secretion  of  milk  is  soon  arrested  ; 
the  breasts  shrink,  and  seldom  demand  special  attention.  "SVe 
refer  to  the  section  on  '  Mastitis,'  p.  396,  for  specific  information. 

The  treatment  of  tympanites  is  partly  operative.  The  dis- 
tress and  danger  attending  tympanites  are  due  in  some  measm-e 
to  the  great  pressure  from  distension.  This  impedes  respira- 
tion, circulation,  and  other  functions.  If  the  tension  could  be 
reduced,  corresponding  relief  might  be  expected.  Braxton 
Hicks  advocated  abdominal  punctures  with  this  intention 
('  Obstetrical  Transactions,'  1868-9),  and  related  cases  in  illus- 
tration. A  small  exploring  trocar  is  the  best  instrument.  By 
it  the  intestine  is  pierced  in  three  or  four  of  the  most  pro- 
minent points.  As  Hicks  says,  '  The  pressure  of  the  gas  on 
the  sympathetic  ganglia  and  nerves,  and  the  tension  of  the , 
tissues  which  they  supply,  add  much  to  the  collapse  and  vomit- 
ing. The  least  that  can  be  claimed  for  the  operation  is  that 
the  last  moments  of  the  patient  can  be  rendered  comparatively 
free  from  sutfering.'  We  have  adopted  the  plan  and  can  speak 
favourably  of  it.  It  must  never  be  forgotten  that  tympanites 
is  not  necessarily  a  fatal  symptom ;  and  it  may  well  be  that 
relieving  this  symptom  may  conduce  to  recovery. 

Another  mode  by  wliicli  relief  from  tympanites  may  be 
obtained  is  by  i)assing  up  into  the  liowel  an  O'Byrne's  tube. 
Injections  of  turi)entine  also  are  beneficial. 

Tapping  or  abdominal  incision  has  been  advocated  by 
Hervieux  (*  L'Union  Medicale,"  1864)  in  some  cases  of  serous 
and  purulent  collections  in  the  peritoneum,  on  the  same  ]>rin- 
ciple  thnt  is  recognised  in  the  treatment  of  pleuritic  collections. 
He  prefers  the  bistouii  to  the  trocar. 
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Another  operative  measure  is  intra-venous  injectiov.. 
Tyler  Smith  ('  Obst.  Trans.'  1870)  proposed  in  extreme  cases 
of  collapse  to  inject  into  the  veins  a  mixture  of  one  part  of 
liquor  ainmouiie  to  three  of  water,  to  the  extent  of  half  a 
drachm.  The  case  he  related  in  support  affords  strong  evidence 
of  the  value  of  this  method. 

In  the  discussion  on  Smith's  case,  we  submitted  that  a 
better  fluid  than  ammonia  to  inject  would  be  a  saline  solution 
like  that  which  Little  used  in  cholera,  adding  a  little  ammonia^ 
It  deserves  consideration  whether  transfusion  of  blood  might 
not  be  useful. 

Refrigeration  has  been  strongly  advocated  by  Thomas. 
It  should,  he  urges,  be  resorted  to  early.  The  method  advised 
is  the  application  of  iced  water  by  means  of  a  rubber  coil  over 
the  entire  abdomen.  In  a  communication  to  the  International 
Medical  Congress  at  Copenhagen,  1884,  Professor  Vincent,  of 
Lyons,  advocated  this  principle.  He  contended,  (1)  that  the 
administration  of  cold  baths  was  practicable  in  recently  delivered 
women  attacked  with  puerperal  fever;  that  (2)  cold  baths 
were  free  from  danger  in  the  puerperal  state;  (3)  they  had  a 
certain  and  quick  antifebrile  effect  in  the  sequelae  of  delivery  ; 

(4)  recovery  from  puerperal  fever  was  the  rule  with  treatment 
by  baths  of  proper  temperature  and  nriernoaically  administered  ; 

(5)  cold  baths  were  indicated  in  all  high  temperature  forms  of 
after-complications  of  childbirth,  the  very  acute  peritonitis 
excepted.  The  indication  for  cold  baths  did  not  arise  except 
where  the  fever  was  kept  up,  without  notable  morning  remis- 
sion, to  about  40°  Cent.,  when  the  powerlessness  of  quinine 
and  diffusible  stimulants  in  full  doses  had  been  shown,  and 
when,  in  fine,  the  lochia  were  foetid,  and  intra-uterine  injections 
had  been  carefully  tried  without  bringing  a  fall  in  the  febrile 
condition.  (6)  Cold  baths  should  be  administered  at  a  tem- 
perature varying  from  28°  to  18°  Cent.;  according  to  the  fall 
secured  by  the  first  bath,  given  at  28°  or  .S0°,  the  temperature 
of  the  subsequent  baths  should  be  reduced.  (The  rule  was,  to 
get  with  a  cold  or  tepid  bath  a  fall  of  from  one  to  two  degrees 
of  the  patient's  temperature.)  The  method  used  in  typhoid 
fever,  treated  by  cold  baths  after  the  system  of  Dr.  Brand, 
should  be  followed,  with  modifications.  ,  (7)  The  cold  baths 
were   repeated  every  three  hours  until  the  temperature  had 
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fallen  to  38°,  and  stayed  there,  with  only  ascending  oscillations 
of  some  tenths  in  the  evening.  (8)  When  baths  of  18°  or  20° 
Cent.,  repeated  every  three  hours,  night  and  day,  did  not  bring 
about  a  notable  reduction  of  temperature,  a  large  ice-bag 
should  be  placed,  in  the  intervals  of  the  baths,  on  the  abdomen 
of  the  patient.  (9)  Along  with  cold  baths  and  ice-bags  spirits 
and  tonics  should  be  freely  administered ;  the  patients  should 
be  fed  with  liquid  or  semi-liquid  foods.  Playfair  placed  the 
patient  in  a  water-bed,  into  which  cold  water  was  pumped. 
Fordyce  Barker,  speaking  from  experience,  is  adverse  to  the 
practice.  Our  own  opinion  is  in  accordance  with  that  of 
Barker. 

2.  Dietetic  treatment.  When  fever  has  set  in,  the  appetite 
and  powers  of  assimilating  nutriment  fail.  The  question  of 
feeding  is  commonly  an  anxious  one.  The  plan  of  giving  Httle 
and  often  is  the  best.  The  food  must  be  in  the  liquid  form, 
and  not  over-concentrated.  3Iilk  surpasses  everything  else, 
but  it  is  not  always  tolerated.  Beef-tea,  freshly  prepared,  is  to 
be  preferred  to  the  numerous  extracts  so  pertinaciously  thrust 
upon  us  as  indispensable  and  incomparable.  Some  of  these 
are,  however,  unquestionably  valuable.  Thus  Brand's  and 
Valentine's  essences  can  often  be  taken  when  everything  elsp  is 
rejected ;  but  it  will  not  do  lightly  to  try  unknown  things  under 
conditions  which  constitute  a  dangerous  experiment.  Specially 
prepared  turtle-soup  is  an  excellent  resource. 

Injection  of  food  into  the  rectum  when  the  stomach  rebels 
and  the  collapse  is  imminent  is  a  method  of  great  value.  The 
injection  should  not  be  bulky.  A  very  useful  formula  is  three 
ounces  of  strong  beef-tea,  one  ounce  of  brandy,  and  one  drachm 
of  oxide  of  bismuth.  A  little  laudanum  may  be  added  if 
indicated. 

Stimulants,  again,  require  to  be  given  with  discretion. 
Champagne  iced,  when  the  stomach  is  irritable,  is  useful.  We 
have  known  old  port  prove  the  best  stimulus.  Good  cognac  is 
the  spirit  to  be  preferred.  The  quantity  must  be  regulated  by 
the  indications  of  the  case ;  Robert  liarnes  arguing  that  as  at 
least  a  portion  of  the  alcohol  introduced  into  the  circulation 
remained  unchanged,  it  would  pro  tanto  act  as  an  antiseptic  as 
well  as  a  stimulus. 

3.  Medicinal   treatment.      The   great    indications   are    to 
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counteract  the  poisonous  process  going  on  in  the  system ;  to 
aid  the  excretory  process ;  to  allay  fever ;  to  mitigate  pain  ; 
to  obviate  the  tendency  to  exhaustion.  Incidentally,  indications 
arise  dictated  by  complications. 

Quinia  combined  with  mineral  acids  is,  if  anything  deserves 
the  title,  our  sheet-anchor.  It  must  be  given  freely  in  four- 
or  five-grain  doses.  Various  preparations  of  bark  variously 
combined  are  occasionally  useful.  Playfair  extols  Warburg's 
tincture,  and  we  can  confidently  endorse  his  recommendation. 

Of  salicylic  acid  we  have  not  much  experience.  When 
we  have  given  it  we  have  been  disaj^pointed.  The  hypophos- 
phites  have  not  given  us  good  results. 

Tincture  of  aconite  given  in  small  doses — two  drops  every 
horn-  alone  or  with  quinia — is  often  efficacious  in  reducing 
the  pulse  and  temperature.  Fordyce  Barker  speaks  highly  of 
the  tincture  of  veratrum  viride  used  with  the  same  intention. 
But  it  is  necessary  to  watch  it  carefully,  and  to  drop  it  as  soon 
as  the  pulse  is  lowered.  We  have  been  in  the  habit  of  com- 
bining digitalis  with  quinia.  Digitalis  is  certainly  safer  than 
veratrum  or  aconite. 

Sedatives  are  commonly  necessary.  Where  opium  is  indi- 
cated, laudanum,  acetate  of  morphia,  or  the  sedative  liquor, 
offer  the  best  choice.  They  are  best  combined  with  the 
quinia  and  digitalis.  Where  medicines  are  not  borne  by  the 
stomach,  an  enema  containing  twenty  minims  of  laudanum 
with  a  scruple  of  chloral  hydrate  may  be  tried ;  a  third  of  a 
grain  of  acetate  of  morphia  may  be  injected  hypodermically. 
Opiates  are  especially  useful  in  the  more  acute  and  simple 
cases  of  peritonitis.  In  the  more  advanced  stages  of  fever  they 
are  not  well  borne. 

Purgatives  are  rarely  indicated.  Usually  the  bowels  have 
been  fully  relieved  before  or  during  labour.  And  we  have 
advised  a  gentle  aperient  of  castor-oil  tempered  with  a  few 
drops  of  laudanum,  or  a  teaspoonful  of  the  compound  liquorice- 
powder,  on  the  second  day  after  labour.  When  there  is  sus- 
picion of  foecal  accumulation  or  of  sluggish  liver,  half-grain  or 
grain  doses  of  calomel  every  two  or  three  hours  will  commonly 
produce  the  most  satisfactory  results.  When  fever  has  declared 
itself,  there  is  commonly  a  tendency  to  diarrhoea.  It  is  not 
desirable  to  seek  to  control  this  at  once.      But,  whether  we 
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regard  this  symptora  as  an  eliminative  efifort  or  not,  it  is  certain 
that  when  once  diarrhoea  has  set  in  it  is  too  apt  to  continue  as 
a  flux,  and  help  to  exhaust  the  patient.  And  the  drain  of  fluid 
from  the  circulation  increases  the  already  too  active  process  of 
absorpti(}n.  In  most  cases,  therefore,  diarrhoea  should  be  con- 
trolled. At  first,  three-grain  doses  of  grey  powder,  with  an  equal 
quantity  of  Dover's  powder,  is  the  best  remedy.  Then  astrin- 
gents, as  catechu,  kino,  cusparia,  combined  generally  with 
opium,  may  be  tried.  Bismuth  we  have  not  found  of  much 
use  except  in  the  form  of  enema.  Ferric  chloride  is  some- 
times of  singular  efficacy  in  the  worst  cases  of  fever,  attended 
or  not  by  diarrhoea. 

Vomiting  frequently  attends  upon  diarrhcea,  so  that  these 
two  symptoms  call  for  simultaneous  treatment.  The  remedies 
recommended  for  diarrhoea  are  mostly  serviceable  in  moderating 
vomiting.  We  have  lost  faith  in  hydrocyanic  acid  ;  bismuth 
cannot  be  trusted.  Strychnia,  combioed  with  the  quinia  and 
digitalis,  we  have  found  valuable.  A  copious  draught  of  hot 
water  has  produced  an  excellent  effect ;  but  later,  ice  alone,  or 
with  champagne,  is  better.  If  the  vomiting  merges  into  the 
convulsive  type,  especially  with  hiccough,  the  most  effective 
plan  is  to  let  the  patient  breathe  four  or  five  drops  of  nitrite  of 
amyl  at  long  intervals.  If  the  habit  of  vomiting  be  interrupted 
even  for  a  short  time,  these  distressing  symptoms  are  more 
easily  subdued.  Cajeput  oil,  in  doses  of  two  or  three  drops  on 
a  lump  of  sugar,  is  sometimes  useful  in  these  conditions. 

Summary  of  the  Discussion  of  Puerperal  Fevers. 

The  following  fundamental  propositions  may  be  stated: — 

By  the  term  '  puerperal  fever'  we  must  understand  'fever 
in  a  puerpera.' 

As  fevers  of  various  kinds  may  assail  non-puerperal  persons, 
so  they  may  assail  puerper.T.  We  must  therefore  abandon 
the  vain  attempt  to  find  one  dchnite  puerperal  fever,  and  we 
must  recognise  the  clinical  tnitli  that  there  are  puerperal 
fevers. 

There  is,  however,  one  constant  underlying  condition  of  all 
the  puerperal  fevers — that  is,  the  puerperal  constitution.  This 
puerjieral  constitution  is  the  soil   \u   which  all  the  disturbing 
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influences  work,  in  which  noxious  matters,  from  whatever  source, 
germinate  ;  and  which,  without  always  destroying  the  individual 
properties  of  the  foreign  poisons,  imparts  to  all  some  common 
features.  It  is  also  highly  probable  that,  under  the  mutual 
reactions  of  ingested  poisons  and  the  puerperal  constitution, 
new  innominate  poisons  may  be  engendered.  The  puerperal 
fevers  may  be  classified  under  the  two  great  divisions  of 
Autogenetic  and  Heterogenetic. 

A.  The  Autogenetic  fevers  are:  1.  The  simple  excretory 
puei-peral  fever,  the  result  of  endosepsis,  or  the  arrest  of  the 
excretion  of  waste-stuff  of  involution.  This  form  complicates 
all  other  fevers.     It  is  in  itself  the  only  true  puerperal  fever. 

2.  The  fever  resulting  from  absorption  of  foul  stuff  from  the 
parturient  canal,  either  from  unbroken  mucous  surface,  or  by 
the  open  mouths  of  vessels,  or  from  traumatic  surfaces ;  this  is 
auto-septic.     This  form  also  is  likely  to  complicate  other  fevers. 

3.  This,  the  proper  septicsemic  puerperal  fever,  is  revealed 
under  the  forms  of  metritis,  peritonitis,  pelvic  cellulitis,  throm- 
bosis, and  general  toxaemia. 

B.  The  Heterogenetic  fevers,  due  to  the  reception  of  a 
poison  from  without.  These  may  be  subdivided  into  (1)  the 
cadaveric  poison,  the  septic  stuff  from  other  pueqjeroe,  animal 
poisons  of  obscure  origin ;  and  (2)  the  known  zymotic  poisons, 
as  small-pox,  scarlatina,  typhoid,  diphtheria,  erysipelas. 

All  the  various  modes  of  infection  recognised  as  acting  in 
non-puerperal  subjects  act  in  the  puerpera.  But  she  is 
especially  open  to  invasion  by  direct  inoculation  of  the 
parturient  tract ;  and  empoisonment  by  the  ordinary  routes  is 
enormously  favoured  by  the  peculiar  activity  of  the  absorptive 
function  of  the  puerpera. 

Epidemics  of  puerperal  fever  have,  in  many  instances,  been 
traced  to  zymotic  influences,  especially  to  scarlatina  and 
erysipelas.  Hospital  epidemics,  especially  those  not  marked 
by  concurrent  epidemics  in  the  community  outside,  are  more 
commonly  traced  to  erysipelas,  cadaveric  inoculation,  and  hos- 
pital malaria. 

Pathological  anatomy  fails  to  differentiate  the  fevers.  The 
most  distinctive  anatomical  changes  are  those  seen  in  pelvic 
inflammations  and  thrombotic  fevers.  In  cases  of  various 
origin   the   anatomical   changes   may  exhibit  close   similarity. 
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This  constancy  of  patliological  effects  illustrates  the  proposition 
that  all  the  fevers  acquire  some  common  character  from  the 
underlying  puerperal  constitution. 

In  the  cases  of  general  toxaemia,  the  pathological  changes 
are  rarely  limited  to  particular  organs  or  tissues.  In  many  cases 
several  organs  and  tissues  are  affected.  The  most  common 
conditions  in  fatal  cases  are  suppurative  peritonitis,  uterine 
phlegmasia  and  lymphangitis,  metastatic  abscesses  in  liver, 
spleen,  kidneys,  lungs,  and  serous  inflammations.  Less  frequent 
conditions  are  synovial  inflammations,  diffuse  cellular  inflam- 
mations, and  sloughing,  pneumonia,  ophthalmia. 

The  symptoms  at  the  onset  of  a  puerperal  fever  rarely  indi- 
cate with  precision  the  source  or  natm'e  of  the  fever.  Most  are 
ushered  in  by  the  common  signs  of  toxaemia.  Differentiation,  or 
the  identification  of  the  particular  poison  at  work,  is  established 
sometimes  by  watching  the  clinical  evolution  of  the  disease,  by 
the  antecedent  history,  by  search  into  the  surrounding  in- 
fluences ;  and  not  seldom  the  problem  baffles  solution.  We 
must,  then,  be  content  with  the  general  fact  that  we  are  deal- 
ing with  a  puerperal  fever. 

The  lesson  of  paramount  importance  drawn  from  the  history 
of  puerperal  fevers  is  to  pursue  keenly  the  study  of  the  causes 
and  the  modes  of  infection.  In  this  study  lies  the  secret  of 
successful  prophylaxis.  Medical  treatment  of  the  severer  forms 
of  puerperal  fever  is  proverbially  disappointing.  But  we  may 
hope  to  stamp  them  out.  It  is  a  case  that  calls  for  the  widest 
and  the  most  minute  applications  of  the  resources  of  hygiene. 
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CHAPTER   X. 

THE   ARMAMENTAKIUM    OBSTETRICIUiM. 

It  is  useful  to  describe  tlie  instruments  and  other  means  at 
our  disposal  before  describing  the  cases  which  call  for  their 
application. 

At  the  head  of  all  obstetric  instruments  is  the  obstetric 
hand. 

The  contents  of  the  obstetric  hag. 

A.  Instruments  to  save  the  child.  Conservative.  1.  Lever, 
superfluous.  2,  A  long  double-curved  forceps.  3.  Roberton's 
or  other  contrivance  to  return  prolapsed  funis.  4.  Richardson's 
or  Ribemont-Dessaigne's  apparatus  to  restore  the  child  from 
asphyxia. 

B.  Instruments  to  reduce  the  hulk  of  the  child.  Sacrificial. 
5.  A  craniotome  or  perforator.  6.  A  crotchet.  7.  A  cranio- 
tomy-forceps  or  cranioclast.  8.  A  cephalotribe.  9.  A  strong 
wire  ecraseur  and  embryotomy-scissors.  10.  Ramsbotham's 
or  Braun's  decapitating  hook.  11.  A  blunt  hook  slightly 
flexible. 

C.  For  Ccesarian  section  and  restofing  perinwum.  12. 
Bistouri,  director  and  scissors  for  laparatomy  ;  sutures  ;  liga- 
tures ;  needles  ;  needle-holder  ;  artery-forceps.  For  Porro's 
operation :  Koeberle's  serre-noeud,  Cintrat's  ligateur,  or  an 
elastic  band.  Sydney  Jones's  ovariotomy  clamp-forceps  to 
seize  the  bleeding  edges  of  the  uterine  wound. 

D.  To  induce  or  accelerate  labour.  1.3.  A  blunt -ended 
straight  bistouri  to  incise  the  cervix  in  cases  of  occlusion, 
extreme  contraction,  or  cicatrisation.  14.  A  Higginson's 
syringe  with  a  flexible  uterine  tube  nine  inches  long,  or, 
better,  a  grooved  glass  tube  on  Neugebauer's  model,  for 
injecting  hot  or  cold  water  or  styptics,  or  for  antiseptic 
irrigation.  This  also  serves  to  expand,  15,  a  set  of  Barnes's 
hydrostatic  dilators.     16.  Three  or  four  male  elastic  bougies. 
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Nos.  8  and  9.     17.  A  flexible  male  catheter  cr  a  glass  catheter. 

18.  A  porcupine  quill   to  rupture  the  membranes  is  useful. 

19.  Scissors  and  thread. 

E.  To  restore  the  mother.     20.  A  hypodermic  syringe  to 
hold  60  m.     21.  A  transfusion  apparatus. 

F.  Medicines.      22.  Chloroform  or  ether  for  ansesthesia. 
Ether  for  subcutaneous  injection.    23.  Chloral.    24.  Laudanum. 


Fk;.  .).). — Banit's's  Hydrostatic  Bags  and  Syringe. 


25.  Nitrite  of  amyl.  26.  Nitro-glycerine  ;  some  may  be 
carried  in  Martindale's  capsules.  27.  Ergot  of  rye.  28. 
Perchlorido  or  persulphate  of  iron.  Tincture  of  iodine.  29. 
Carbolic  acid.  A  solution  of  mercuric  chloride  of  definite 
strength,  1  in  20,  so  that  by  adding  100  parts  of  water  we  get 
a  solution  of  1  in  2,000  for  use.  30.  A'aselinc  with  carbolic 
acid,    1    ill   20,   or  borncic   :ici(l,     Tliis    lunv    be   carried   in   an 
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artist's  colour  tube.     Cold  cream,  lard,  oil,    may  be  impure, 
and  should  be  rigorously  discarded. 

We  may  now  consider  briefly  what  are 

The  Essentials  of  EflFective  Instruments. 

The  forceps.  A  true  long  forceps  is  one  which,  whilst 
seizing  the  head  at  the  pelvic  brim,  has  its  lock  and  handles 
clear  outside  the  vulva.  The  model  in  most  general  use  is 
probably  Barnes's.  This  has  a  moderate  head-curve,  a  mode- 
rate pelvic  curve,  and  straight  handles.  The  forceps  known  as 
J.  Y.  Simpson's,  still  used,  is  really  a  short,  or  at  best  an 
intermediate,  forceps. 

The  forceps  should  be  plated  with  nickel  to  prevent  rust. 

The  invention  of  the  onidwifery  forceps.  Dr.  Aveling  has, 
in  his  '  Memoirs  of  the  Chamberlen  family,'  settled  this  ques- 
tion as  nearly  as  it  is  possible  to  do  so.  In  1569  William 
Chamberlen  and  his  wife  fled,  with  other  Huguenots,  from 
Paris  and  landed  at  Southampton.  They  had  two  sons — Peter 
the  elder  and  Peter  the  younger.  Peter  the  elder,  who  was 
born  in  Paris,  there  is  the  strongest  circumstantial  evidence  to 
make  us  believe  was  the  inventor  of  the  midwifery  forceps. 
The  invention  has  been  very  generally  attributed  to  Dr.  Peter 
Chamberlen,  the  son  of  Peter  the  younger,  but  Dr.  Aveling  has 
shown  this  to  be  an  error.  Grreat  confusion  has  resulted  from 
the  fact  that  the  three  Peters  were  all  alive  at  the  same  time, 
and  two  of  them  were  brothers.  The  instruments  used  by  the 
Chamberlens  are  in  the  possession  of  the  Koyal  Medical  and 
Chirurgical  Society  of  London. 

Since  the  introduction  of  the  forceps  two  principal  types 
have  ruled,  and  recently  a  third  type  has  been  added.  Each 
has  undergone  numerous  modifications,  more  or  less  im2)ortant. 
Indeed,  so  many  have  been  the  inventors  of  varieties  of  forceps 
that  Pajot  wittily  observed  '  that  he  does  not  reproach  a  man 
for  having  invented  a  forceps,  since  that  might  ha])pen  to 
anyone.' 

Type  the  first.  The  characteristic  of  this  is  that  it 
possesses  one  curve  only  ;  the  blades  are  curved  to  seize  the 
head.  The  chief  feature  of  this  type  is  that  the  whole  instru- 
ment is  essentially  short,  adapted  to  seize  the  head  when  low 
in  the  pelvis.      It  is   commonly    called  '  the    short    forceps.' 
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This  type  prevailed  generally  in  this  country  until  Smellie's 
time ;  and,  indeed,  with  rare  exceptions,  until  quite  recently. 

Type  the  second  is  marked  by  the  introduction  of  the  pelvic 
curve.  It  is  thus  adapted  to  follow  the  cm've  of  the  sacrum  and 
the  axis  of  the  pelvis  to  the  brim.  The  advantage  is  enormous, 
since  it  admits  of  seizing  the  head  high  in  the  pelvis  and  even 
in  the  strait.  It  was  introduced  in  France  by  Levret,  in  1747. 
It  has  become  the  classical  French  forceps.  It  was  introduced 
in  England  by  Smellie,  in  1752,  and  used  by  some  of  his  con- 
temporaries. 


Fig.  5{i. — Aveling's  Sisninid  Axis- tract  ion  Forceps. 

Type  the  third  is  distinguished  by  the  introduction  of  a 
third  curve,  the  perin;ral. 

Hermann,  of  Berne,  added  a  curve  to  clear  the  perinaeum. 
This  curve  is  made  in  the  shanks.  It  does  not  well  admit  of 
axis-traction,  the  great  object  of  the  third  curve. 

The  greatest  share  in  the  invention  of  the  modem  type 
of  axis-traction  forceps  must  be  awarded  to  Aveling,  who  ex- 
hibited the  first  true  sigmoid  curved  force])S  to  the  Obstetrical 
Society  on  the  4th  of  March,  18(58.  Tliis  forceps  is  figured, 
fig.  56.  The  perinaeal  curve  is  provided  in  the  handles,  which 
serve  for  traction. 
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Tarnier's  axis-traction  forceps  in  its  first  form  was  made 
known  in  1877.  He  produced  a  number  of  modifications  in 
it  before  settling  the  latest — possibly  not  to  be  the  last — 
model  [see  fig.  57). 

It  is  distinguished  from  Aveling's  by  the  perinseal  curve 
being  provided  with  special  traction-bars  attached  to  the  lower 
ends  of  the  fenestrie ;  the  handles  themselves,  having  first  served 
to  introduce  the  blades  and  adjust  them  to  the  child's  head, 


Fro.  57. — Taraicr's  Axis-traction  Forceps. 


thenceforth  merely  serve  as  index-needles,  showing  the  pro- 
gress of  the  head,  by  rising  upwards  towards  the  abdomen  in 
proportion  as  the  head  traverses  the  pelvis  in  Carus's  curve. 

The  principles  on  which  a  true  forceps  acts  are  so  important 
to  be  rightly  understood,  that  we  give  Tarnier's  illustrations. 
His  argument  applies  in  fundamental  truth  to  all  forceps, 
but  it  proves  that  the   great  object  of  axis-traction  can  only 
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be  well  carried  out  by  the  adaptation  of  the  perin?eal  curve. 
Tarnier  claims  three  distinctive  advantages  for  his  instrument: — 

1.  It  is  the  best  adapted  to  draw  in  the  pelvic  axis.  He 
illustrates  this  proposition  in  the  following  manner  (see 
fig.  58)  :- 

'  The  figure  represents  an  application  of  the  forceps  at  the 
brim.  The  line  a  b  indicates  the  axis  of  the  opening  which 
the  head  must  traverse,  and,  therefore,  the  direction  the  trac- 
tions must  take  to  be  correct.  But  when  the  operator  pulls 
upon  the  handles  of  the  forceps,  the  tractions  he  makes  are 


Fig.  58.— To  illustrate  Axis-traction.    (Taruier.) 
II  V.  Horizontal  and  vertical  lines  of  a  table,     s.  Sacrum,    r.  Tubes. 

converted  into  a  force  represented  by  the  \me  a  v.  Supposing 
that  these  tractions  equal  40  kilogrammes,  and  that  they  be 
represented  by  the  distance  a  m,  and  we  construct  upon  this 
line  AM  the  parallelogram  of  forces  A  D  M  N,  we  find  that  the 
traction  A  M  is  decomposed  into  two  forces — the  one,  a  d,  which 
tends  to  lower  the  head  in  the  direction  of  the  axis  of  the 
brim ;  the  other,  a  N,  representing  a  vicious  pressure  wliich 
falls  upon  the  pubes.  Now,  the  lines  a  m,  a  d,  a  n  present 
different  lengtlis,  wliich  are  expressed  liy  the  numbers  40,  30, 
2G,  in  round  numbers.    Therefore,  in  pulling  upon  the  liandles 
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of  the  classical  forceps  with  a  force  of  40  kilogrammes,  one 
tends  to  lower  the  head  in  the  direction  A  d  with  a  force  of 
30  kilogrammes  only,  whilst  involuntarily  the  pubes  is  sub- 
jected to  a  vicious  pressure  of  26  kilogrammes.  It  must  be 
understood  that  in  this  calculation  I  have  taken  into  account 
simply  the  forces  and  the  pressures  arising  out  of  the  act  of  the 
operator,  neglecting  those  which  proceed  from  the  natural 
action  of  the  mother's  tissues.' 

He  thus  demonstrates  that  it  is  impossible  to  pull  in  the 
axis  of  the  upper  strait  or  brim,  and  to  avoid  vicious  pressure 
by  grasping  the  handle  of  the  ordinary  forceps.  Those  who 
object  to  Tarnier's  forceps  insist  that,  by  the  well-known 
manoeuvre  of  pulling  on  the  handles  with  one  hand,  and  at 
the  same  time  pushing  back  upon  the  shanks  with  the  other, 
the  direction  of  the  traction  is  changed  to  that  of  the  axis. 
We  are  convinced,  from  long  practice  and  many  close  observa- 
tions, that  the  correction  thus  obtained  is  inconsiderable,  and 
that  Tarnier's  demonstration  is  true. 

Tarnier  next  applies  a  like  method  of  demonstration  to  the 
action  of  the  ordinary  forceps  in  the  cavity  and  outlet,  show- 
ing that  in  these  cases  also  there  is  waste  of  force  and  vicious 
pressure.  To  a  less  extent  than  in  the  case  of  the  brim,  his 
argument  is  sustained. 

2.  The  traction-force  is  applied  as  nearly  as  possible  to  the 
centre  of  the  child's  head.  This  is  a  main  condition  of  axis- 
traction,  and  it  does  not  impede  the  rotation  of  the  head.  It 
ensures  a  great  economy  of  force. 

3.  An  index-needle  is  provided,  which  serves  to  indicate  the 
advance  of  the  head,  and  to  guide  the  direction  of  the  traction- 
force.  This  index  is  constituted  by  the  handles  of  the  forceps, 
which  rise  as  the  head  descends  in  the  pelvis,  following  the 
curve  of  Carus. 

In  his  first  forceps  Tarnier  adapted  the  perinseal  curve  to 
the  handles  themselves  as  well  as  to  the  traction-bars.  This 
rendered  the  introduction  and  working  of  the  instrument  diffi- 
cult. It  is  obvious  that,  traction  being  made  by  the  special 
curved  traction- bars,  the  perinseal  curve  of  the  handles  of  the 
forceps  is  superfluous.  Accordingly  Tarnier  has  abandoned  it. 
His  last  model  has  the  handles  straight,  as  in  the  classical 
forceps.     This  arrangement  makes  it  more  easy  to  adjust  the 
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blades,  gives  more  room  for  working  the  traction-bars,  and  the 
handles  serve  as  more  precise  index-needles.  We  have  used 
this  model  several  times  with  the  greatest  satisfaction. 

Upon  the  whole,  we  think  the  index-needle  principle  may 
be  dispensed  with.  The  main  advantage  of  axis-traction  can 
be  secured  by  giving  the  perinseal  curve  to  the  handles,  which 
serve  for  traction.  We  may  trust  to  the  sentient  bands  to 
determine  the  progress  and  position  of  the  head,  and  the  direc- 
tion in  which  traction  is  to  be  used. 

Many  modifications  of  Tarnier's  forceps  have  been  proposed, 
notably  by  Lusk  and  A.  K.  Simpson. 

We  have  used  Simpson's,  which  the  Professor  lengthened 
at  our  suggestion,  and  find  it  work  well.  But  we  are  unable 
to  find  any  definite  improvement  upon  Tarnier's  last  model. 

We  must  also  notice  the  two  forms  of  lock  which  bind  the 
blades  of  the  forceps  when  adjusted  to  the  head.  These  are 
known  as  the  English  and  the  French  locks.  The  first  consists 
in  the  fitting  of  one  shank  into  a  notch  in  the  other.  The 
French  lock  consists  in  a  projecting  button  on  one  shank,  on  to 
which  a  notch  in  the  shank  of  the  other  blades  slides.  When 
adjusted,  the  lock  can  be  fixed  by  screwing  down  the  button. 
The  French  lock  has  many  advantages. 

Many  ingenious  modifications  of  the  forceps  have  been 
contrived,  under  the  idea  of  substituting  machinery  for  the 
hands  to  execute  the  traction  and  extraction.  Pulleys  working 
between  the  forceps  applied  to  the  head  and  a  fixed  point  out- 
side the  body  have  been  the  chief  means.  The  force  used  is 
regulated  by  a  dynamometer.  The  contrivances  of  this  order 
are  chiefly  associated  with  the  names  of  Chassagny,  Joulin, 
Pros,  Poullet,  Tarnier.  The  force  used  is  for  the  most  part 
continuous  and  uniform,  not  intermittent  and  variable  as  when 
manual  force  is  used.  Most  of  these  apparatuses  are  described 
and  figured  by  Charpentier.  We  do  not  enter  upon  details 
concerning  them,  since  they  are  not  likely  to  come  into  use. 
Indeed,  they  have  made  little  way  in  France.  Some  objec- 
tions are  obvious :  1.  To  substitute  machines  for  the  hands  is 
to  abandon  intelligent  observation  and  regul:i(ion  of  the  ])ro- 
gress  of  the  labour  and  the  force  employed  which  the  liands 
alone  can  supply.  2.  The  blades  may  slip  from  the  head  with- 
out warning.     3.  The  lateral  or  leverage  action  wliich  so  nuich 
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economises  traction-force  and  lessens  pressure  upon  the  pelvic 
walls  is  lost.  Experience  of  deliveries  by  machinery  has  not 
given  good  results. 

The  craniotome  or  perforator  must  be  straight  and  power- 
ful. Oldham's  is  a  very  efficient  instrument.  The  instruments 
known  as  '  Smellie's '  and  '  Naegele's '  are  weak  and  inefficient. 
All  perforators  curved  in  the  blades  are  bad.  It  is  difficult  with 
them  to  strike  the  cranium  in  exact  perpendicular,  an  essential 
condition  to  avoid  deflection  at  a  tangent,  and  to  prevent  the 
head  rolling  over  under  the  impact  of  the  instrument. 

Fig.  59  is  a  form  of  perforator  used  by  Tarnier.  It  is  easier 
to  use  when  the  head  is  movable  above  the  brim  than  the 
spear-headed  perforator,  and  it  makes  a  good  aperture  in  the 
cranial  vault. 

In  Germany,  France,  and  Italy  trepan-perforators  have 
found  favour.  We  have  tried  one  of  the  be;it,  Professor  Martin's, 
of  Berlin.  The  objections  are,  first,  that  in  the  most  difficult 
cases  the  trepan  takes  up  too  much  room  to  be  applied  accu- 


FiG.  59. — Tarnier's  Perforator. 

rately ;  secondly,  the  opening  made  by  it  in  the  cranium  is  in- 
sufficient, and  the  vault  or  arch  of  the  cranium  is  not  sufficiently 
broken  up  to  admit  of  easy  crushing  in.  Oldham's  perforator 
will  run  up  in  the  merest  chink,  and  break  up  the  cranial 
vault  enough  for  all  purposes. 

The  most  unyielding  part  of  the  skull  is  the  base.  To  break 
up  this  several  instruments  have  been  contrived.  Hubert, 
in  1860,  proposed  an  olive-shaped  screw  at  the  point  of  a  long 
steel  rod.  This  first  perforated  the  vault,  and  then  was  passed 
on  to  the  base  and  screwed  in  at  this  part.  An  unfenestrated 
blade,  passed  over  the  head,  received  its  tip,  the  point  of  the 
screw,  when  this  had  pierced  through  the  base  of  the  skull. 
In  1865  Gruyon  practised  intra-cranial  cephalotripsy  by  means 
of  an  instrument  consisting  of  a  trephine  which  perforates  the 
vault,  of  a  second  smaller  trephine  which,  guided  by  a  stiletto 
to  the  base  of  the  skull,  saws  out  a  disc ;  several  discs  may  be 
so  removed,  and  then  a  light  cephalotribe  crushes  in  the  head 
easily.     This  works  effectively. 

L  L  2 
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A.  K.  Simpson's  basilyst,  as  its  name  implies,  is  intended 
specially  to  break  up  the  base  of  tbe  skull,  and  thus  more  com- 
pletely to  secure  reduction  of  the  bulk  of  the  foetal  head.     The 


Fig.  60. — Simpson's  Basilyst. 

basilyst  is  made  to  perforate  the  cranial  vault,  and  then  to 
traverse  the  cranial  cavity  and  perforate  the  base.     As  will  be 


BG 


l''i<;.  01. — Tarnier's  Basiotribe. 

Tlie  instrument  is  composed  of  four  pieces  :  let,  <Iic  left  blnile,  li.G  ;  2iid,  the  inidiHe  lilatle,  or 
perforator,  It.M \  3rd,  tlic  riplit  blade,  li.D;  4tb,  the  coniprrfsirifr  screw,  I'.  /I,  and  A^ 
show  the  locks.     C  is  the  catch  to  unite  tlie  left  blnde  to  tlie  uiiddle  blade. 


seen  by  comparing  the  figures,  its  perforating  end  is  conical 
and  of  similar  shape  to  Tarnier's  perforator. 
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'  The  depth  to  which  it  cau  be  screwed  in  is  determined  by 
the  shoulder,  which  projects  all  round  the  base  of  the  screw ; 
and  in  a  case  where  a  small  trepan-like  opening  is  desired,  all 
that  the  operator  has  to  do  is  to  screw  it  in  up  to  the  shoulder, 
and  then  withdraw  it.  Ordinarily,  however,  a  wider  gap  is 
required,  and  then  the  operator  will  compress  the  handles  so  as 


Fig.  62. — Tarnier's  Basiotribe ;  the  pieces  all  united 


to  separate  the  points  and  expand  the  aperture  to  the  requisite 
extent.' 

Tarnier's  basiotribe  is  a  combination  of  the  perforator  with 
the  two  blades  of  the  cephalotribe. 

The  instrument  has  the  following  dimensions  and  weight : 
The  length  is  41  centimetres ;  the  breadth  from  one  side  to 
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the  other,  when  articulated,  is  4  centimetres  ;  the  weight  is 
1,200  grammes.  The  instrument  is  applied  in  the  following 
manner :  The  middle  blade  is  made  to  perforate  the  cranial 
vault,  and  then  held  while  the  smaller  or  left  blade  is  applied 
and  screwed  up  on  to  the  middle  blade ;  the  right  or  larger 
blade  is  then  applied  and  screwed  up  on  to  the  other  two 
bJades.     The  instrument  is  then  united  as  shown  in  fig.  62. 

The  advantages  are,  that  the  instrument  cannot  slip  oflf  the 
fatal  head  dming  the  crushing,  and  that  the  crushing  is  much 
more  complete  than  when  done  by  the  ordinary  cephalotribe. 
The  overlapping  of  the  right  blade,  which  is  the  last  to  be 
applied,  secui'es  thorough  crushing  of  the  head  and  prevents 
slipping. 

The  craniotomy-forceps  or  cranioclast  should  have  the 
prehensile  portion  of  the  blades  very  slightly  curved,  duck- 
billed, and  so  made  as  to  grip  with  the  fenestrae  perfectly 
parallel.  Thus  made,  the  bone  and  scalp  being  seized  over 
a  large  surface,  there  is  little  fear  of  breaking  and  tearing  away. 
It  must  be  made  of  two  distinct  blades,  joining  by  a  French 
lock  after  adjustment,  and  adapted  with  a  compressing  screw  at 
the  extremity  of  the  handles,  so  as  to  save  fatigue  in  com- 
pressing and  to  reserve  the  operator's  strength  for  traction. 
Barnes's  and  Hall  Davis's  work  well.  Braun's  is  too  much 
curbed  in  the  blades  to  take  an  equally  diffused  wide  grasp.' 

Tfce  cephalotribe.  It  should  be  long  enough  to  seize  the 
head  above  the  brim  ;  stout  enough  not  to  '  spring '  or  bend 
under  powerful  resistance  ;  slightly  incurved  at  the  prehensile 
end  and  roughened  inside  the  blades.  It  should  be  provided 
with  a  compressing  screw  at  the  handles  to  secm-e  the  grip. 

The  continental  models  are  mostly  unnecessarily  bulky. 
Kidd's  model,  a  straight  one,  is  good.  Fancourt  Barnes's  is  a 
most  efficient  improvement.  The  instrument  is  made  lighter 
without  losing  strength  by  the  blades  being  fenetrated  {see 
fig.  63).     We  can  affirm  from  experience  that  it  works  well. 

'  Wc  think  it  desirable  to  make  a  correction.  Charpcntier  (p.  818) 
says  :  '  Barnes  d^crit  ainsi  son  procC'd^  ;  il  se  sert  du  cranioclaste  de  Braun.' 
There  are  essential  differences  between  Barnes's  and  Braun's  instruments. 
Barnes's  was  modified  from  t?impson's.  It  was  made  by  him  with  successive 
improvements  in  1862,  1863,  and  1864.  It  might  be  further  improved  by 
f(iving  it  a  slight  perinrcal  curve. 
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It  is  longer  than  any  other  English  cephalotribe,  and  is  easily 
adapted  to  the  head  above  the  brim.  The  perinseal  curve 
enables  the  operator  to  seize  the  head  in  its  transverse  diameter, 
thus  preventing  the  blades  from  slipping  backwards,  as  the 
ordinary  cephalotribes  are  apt  to  do  during  the  crushing, of 
the  head.  Tarnier  has  also  adapted  the  perinseal  curve  to  the 
cephalotribe. 

Eeduction  of  the  head-globe  by  lamination  or  slicing  is 


Fig.  63. — Fancourt  Barnes's  Axis-traction  Cephalotribe. 


a  thoroughly  scientific  operation.  It  has  been  practised  by 
Barnes  and  Tarnier. 

A  powerful  embryotomy  scissors  is  sometimes  useful  for 
decapitation,  and  for  dividing  the  spinal  column  in  cases  of 
advanced  evolution. 

Eamsbotham's  decapitating  hook  has  a  moderately  cutting 
inside  edge.  It  is  an  efficient  instrument.  In  Germany  and 
Italy  Braun's  blunt  hook  is  preferred,  perhaps  with  reason. 
It  is  twelve  inches  long ;  the  greatest  width  of  the  hooked  part 
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is  one  inch  ;  the  stem  is  from  fom'  to  five  times  thick.     Lazzati 
introduced  a  gentle  curve  into  the  stem  near  the  hook. 


Fig.  64. — Braun's  Decapitator. 


An  improvement  on  these  hooks  will  be  found  in  Dessaigne's 
embryotome  (see  figs.  65,  66). 


Fig.  05. — Dessaigne's  Einhryotoine. 


Fig.  CG. — Dessaigne's  l''.mbryotome. 


Ribemont-Dessaigne's  embryotome  is  an  ingenious  instru- 
ment which  enables  a  cord  to  be  passed  over  the  neck  or  trunk 
of  the  foetus   when  it  is   wished  to  perform   decapitation  or 
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detruncation.  The  part  B  is  passed  over  the  foetus  in  the  same 
manner  as  Kamsbotham's  decapitator  ;  the  part  c  is  passed  up 
to  meet  b,  into  which  it  is  fixed  by  the  clasp  d  ;  the  conductor 
A  E  then  draws  the  cord  through  the  instrument  so  as  to  leave 
two  free  ends.  These  ends  being  drawn  to  and  fro  in  the 
manner  of  a  chain  saw  quickly  and  easily  bisect  that  portion 
of  the  foetus  embraced  by  the  embryotome.  The  instrument  is 
easier  to  apply  and  easier  to  manipulate  than  the  ordinary 
decapitator. 

Barnes's  hydrostatic  hags.  Many  defective  models  are  sold. 
There  should  be  a  series  of  three.  The  general  shape  is  that 
of  a  fiddle.  The  upper  border  should  be  slightly  concave,  so 
that  the  head-globe  may  rest  in  the  concavity.  The  sides 
should  be  concave,  so  as  to  be  embraced  by  the  cervix,  thus 
obviating  slipping  into  the  uterus  or  back  into  the  vagina;  the 
distending  force  is  thus  expended  upon  the  cervix  with  slightly 
superior  force  at  the  ora  internum  and  externum.  They  should 
be  made  of  good  indiarubber.  They  are  introduced  by  help 
of  a  sound,  which,  fitting  into  a  small  pouch  near  the  fundus, 
carries  the  bag  up  into  place.  The  permanent  sound  running 
in  the  centre  of  the  bag,  which  some  have  thought  an  improve- 
ment, is  really  a  fault  {see  fig.  55,  p.  508). 

To  carry  the  whole  of  the  foregoing  armamentarium  in  one 
bag  would  be  generally  inconvenient.  The  best  plan  is  to 
stow  in  one  bag  the  instruments  and  medicines  most  frequently 
needed,  including  the  essentially  conservative  appliances. 
These  are  :  the  forceps  ;  Koberton's  instrument  to  replace  the 
funis ;  an  apparatus  to  restore  the  child  from  asphyxia ;  bis- 
touri  and  scissors  ;  sutures  ;  ligatures  ;  elastic  bougies  ;  elastic 
or  glass  catheter  ;  Higginson's  syringe  with  Neugebauer's  glass 
uterine  tube  ;  the  hydrostatic  dilators  ;  a  hypodermic  syringe  ; 
AveUng's  transfusion  apparatus. 

Medicines :  chloroform  or  ether ;  ether  for  subcutaneous 
injection  ;  tincture  of  opium ;  nitrite  of  amyl ;  ergot ;  per- 
chloride  of  iron,  sohd ;  carbolic  acid,  1  in  5,  for  dilution  ;  bi- 
chloride of  mercury,  solution,  1  in  20 ;  carbolised  vaseline. 

The  things  specified  do  not  occupy  much  room.  They  will 
carry  the  obstetrist  through  most  of  the  emergencies  of  labour. 
When  it  becomes  a  question  as  to  sacrificing  the  child,  there  is 
generally  time  to  send  for  the  sacrificial  instruments,  which 
may  be  kept  in  a  separate  case. 
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CHAPTER  XI. 

DYSTOCIA  :  DEFINITION  ;  DESCRIPTION.  DISTINCTION  BETWEEN 
SYM[-TOMS  AND  CAUSES  :  THE  SIGNS  ;  THE  CAUSES.  ANALYSIS 
OF     DERANGEMENT      OF      THE      THREE    FACTORS     OF     LABOUR: 

(1)  DISORDER  OF  THE  EXPELLING  FORCE;  EXCESS,  DEFECT; 
FROM  FAULT  IN  THE  PASSAGES,  SOFT  PARTS,  CERVIX  UTERI, 
VAGINA,  VULVA,  UTERINE  TUMOURS,  EXTRA-UTERINE  TUMOURS, 
PROLAPSE  OF  THE  UTERUS  ;  HYPERTROPHIC  ELONGATION  OF 
THE  CERVIX  ;    PREGNANCY  IN    ONE  HORN  OF  BICORNUTE  UTERUS. 

(2)  DEFORMITIES  OF  SPINAL  COLUMN  AND  PELVIS;  THE 
RICKETY  PELVIS  ;  OSTEOMALACIC  PELVIS  ;  TRANSVERSELY  CON- 
TRACTED PELVIS  ;  KYPHOTIC  PELVIS  ;  FUNNEL-SHAPED  PELVIS  ; 
SPONDYLOLISTHETIC  PELVIS ;  OBLIQUELY  OVATE  PELVIS  ;  THE 
THORNY    PELVIS  ;     TUMOURS  ;    FRACTURE  ;     THE    SPLIT     PELVIS. 

(3)  FROM  FOETUS  :  MALPOSITIONS;  PATHOLOGICAL  CONDITIONS. 
CLINICAL  CLASSIFICATION  OF  CASES  OF  DYSTOCIA  ;  IMPACTION  ; 
ARREST. 

The  term  '  Dystocia '  comes  down  to  us  from  Hippocrates. 
Dystocia  stands  in  contrast  to  Eutocia.  In  the  chapter  on 
labour  the  meaning  attached  to  the  word  '  eutocia '  has  been 
sufficiently  illustrated.  Definitions  of  complex  states  are 
difficult,  if  not  impossible.  The  more  we  endeavour  to  fulfil 
the  great  desideratum  of  a  definition,  to  be  concise,  the  more 
shall  we  be  wanting  in  precision.  We  may,  however,  usefully 
accept  the  following  propositions  as  generally  true :  '  Eutocia 
is  labour  proceeding  smoothly  and  terminating  favourably 
under  the  natural  forces.'  On  the  other  hand,  dystocia  may 
be  defined  or  described  in  the  words  of  Harvey :  '  Fit  partus 
difficilis  et  laboriosus  quod  uec  modo  neque  ordine  debito  res 
peragatur,  aut  pravis  aliquibus  symptomatibus  impediatur.' 
To  this  may  be  added  labours  requiring  assistance. 

The    problem    of    dystocia    is    often    needlessly    obscured 
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by  confounding  definition  and  symptoms  with  causes.  The 
surgeon,  at  the  bedside,  must  pursue  the  clinical  and  analytical 
method,  if  he  would  solve  the  problem  in  a  manner  useful  to 
the  patient.  He  must  carefully  observe  the  symptoms,  sub- 
jective and  objective,  and  then  proceed  to  weigh  their  sig- 
nificance and  trace  them  to  their  causes. 

We  start,  then,  by  observing  the  course  of  the  labour.  The 
points  for  observation  are:  (1)  the  time  spent  in  the  process; 
(2)  the  character  of  the  pains  ;  (3)  the  effects  upon  the  system 
generally.  In  this  way  we  shall  determine  whether  or  no  the 
case  is  going  on  smoothly,  or  if  the  woman  is  drifting  into 
danger,  and  what  are  the  symptoms  that  dictate  the  neces- 
sity for  interfering. 

Having  arrived  at  the  conclusion  that  help  is  needed,  we 
then  search  for  the  cause  of  the  dystocia  ;  and  remembering 
that  dystocia  may  arise  from  error  in  any  one  or  more  of  the 
three  factors  of  labour — that  is,  of  the  body  to  be  expelled,  of  the 
resisting  force  or  of  the  expelling  force,  or  from  a  loss  of  corre- 
lation between  these  factors — we  may,  by  careful  inve.stigation 
into  the  conditions  and  relations  of  these  factors,  hope  to  arrive 
at  precise  indications  for  treatment. 

The  scheme  of  this  chapter,  then,  will  be  :  ( 1 )  to  describe 
the  symptoms  of  dystocia ;  (2 )  to  study  the  causes  according  to 
a  systematic  classification  based  upon  the  deviations  from  the 
standard  characters  of  the  several  factors  of  labour  ;  (3)  then 
to  revert,  in  conclusion,  to  the  clinical  classification  of  cases  of 
dystocia.  On  this  principle,  then,  we  shall  first  study  the 
defects  or  disorders  of  the  expelling  force ;  next,  the  difficulties 
arising  from  unfavourable  conditions  of  the  parturient  canal, 
whether  in  its  soft  or  bony  elements  ;  and,  thirdly,  the 
difficulties  that  arise  from  the  foetus,  whether  from  dispro- 
portion, malposition,  or  other  complications. 

A.  The  Signs  of  Dystocia. 

1.  The  general  signs  are:  Pain,  aff"ecting  the  heart's 
action  ;  a  kind  of  shock  ;  irritability  of  temper  ;  anxiety  ;  rest- 
lessness ;  continuous  pain,  exacerbated  on  return  of  the  uterine 
contraction ;  tenderness  on  pressure  upon  the  uterus ;  the 
uterine  contractions  assuming  a  peculiar  abortive  or  fleeting 
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character — that  is,  having  a  wearing,  irritating  effect  upon  the 
system,  and  leaving  a  sense  of  having  been  of  no  use  in 
advancing  the  laboui- — '  they  do  no  good.'  The  woman,  instead 
of  aiding  '  the  pains '  with  a  cheerful  will,  di'eads  their  returD, 
is  careful  not  to  add  force  to  efforts  which  she  feels  will  be 
useless  and  which  exhaust  her  strength.  If  with  these 
symptoms  the  pulse  rise  to  100  or  more,  and  maintain  a 
high  rate  during  the  intervals  of  uterine  contraction ;  if  there 
be  a  hot  dry  skin  or  profuse  perspiration,  a  scanty  secretion  of 
high-coloured  urine  or  vomiting,  which  is  now  of  ominous  im- 
port, being  no  longer  the  result  of  healthy  reflex  excitation, 
but  of  prostration  and  metastatic  or  perverted  nervous  action, 
there  is  obstructed  labour. 

The  local  signs.  When,  in  addition,  tactile  examination 
discovers  great  tenderness  and  heat  of  the  vagina,  tumid  or 
unyielding  state  of  the  os  and  cervix  uteri,  continuous  rigidity 
of  the  uterus,  spastic  contraction  in  the  intervals  of  the  pains 
(Braxton  Hicks),  stationary  position  of  the  foetus,  increasing 
tumefaction  of  the  scalp  or  other  presenting  part,  and  exuda- 
tion of  a  yellow  serous  discharge,  there  is  dystocia.  The 
surgeon  is  called  upon  to  act.  His  first  duty  is,  plainly,  to 
discover  the  cause  of  the  dystocia  ;  the  second,  is  to  study  and 
to  apply  the  proper  remedy. 

The  element  of  time  must  be  considered.  Dystocia,  it  is 
true,  cannot  be  indicated  by  the  clock.  Although  the  signs 
enumerated  are  not  often  developed  in  a  few  hours,  estimates 
based  upon  time  are  mostly  fallacious.  It  is  difficult  to  tell 
with  any  preciseness  when  labour  began,  so  as  to  obtain  a 
point  of  departure  for  calculations.  Lingering  during  the 
first  stage  is  not  generally  attended  by  much  constitutional  or 
local  disorder.  But,  generally,  the  signs  of  dystocia  will  not 
be  long  deferred  after  the  rupture  of  the  membranes.  Then, 
if  severe  pains  continue  to  recur,  and  the  labour  makes  no 
satisfactory  j)rogress,  the  question  of  giving  help  becomes 
urgent. 

V).  The  Causes  of  Dystocia. 

"We  first  inquire  :  Does  it  lie  in  disorder  of  the  expelling 
force  ?  The  expelling  power  may  be  faulty  in  two  principal 
ways  :  in  defect  or  in  excess. 
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Defect  of  expelling  power  may  vary  in  degree.  There  may 
be  enough  to  drive  the  child  through  slowly,  tediously,  con- 
stituting lingering  labour.  There  may  be  power  enough  to  drive 
the  child  a  part  of  the  way,  when  the  force  flags  or  ceases. 
This  is  what  is  understood  by  inertia.     The  term  is  relative. 

If,  after  some  hours,  the  signs  of  dystocia  not  being  deve- 
loped, we  find  the  labour  at  a  standstill  and  the  pains  deficient, 
and  if,  on  internal  exploration,  we  are  satisfied  that  the  pelvis 
and  soft  passages  offer  no  obstruction,  if  the  foetus  present 
favourably  and  offer  no  obstruction  from  disproportion,  we 
infer  that  the  fault  lies  in  defect  of  exjoelling  force.  The 
history  of  x^i'evious  labours  will  serve  to  solve  the  question  of 
pelvic  deformity. 

Inertia  is  comi3ensated  for  in  two  ways  :  by  adding  force 
a  tergo,  and  by  applying  force  a  fronte.  Putting  aside  oxytocics, 
the  objections  to  which  will  be  set  forth  presently,  we  will  only 
state  here  that  vis  a  tergo  is  best  applied  by  '  expression,'  and 
vis  a  fronte  by  the  forceps. 

Excess  of  expelling  power.  This  may  be  inferred  if  the 
contractions  are  strong  and  regular  and  yet  fail  to  propel  the 
child.  Excess  of  expelling  force  may  be  the  result  of  undue 
call  upon  the  diastaltic  function  in  answer  to  undue  resistance. 
It  implies,  then,  a  want  of  correlation  between  the  factors  of 
labour.  It  is  therefore  necessary  first  to  determine  if  there 
be  obstruction ;  and  if  this  cannot  be  readily  removed,  the 
rational  course  will  be  to  moderate  the  driving  force,  lest  injury 
to  the  soft  parts  or  to  the  foetus  result.  By  the  judicious  use 
of  epichontocics,  as  chloroform,  nitrite  of  amyl,  or  chloral, 
violent  action  of  the  uterus  may  be  subdued,  and  time  given 
for  the  application  of  vis  a  fronte,  should  this  be  called  for. 

Dystocia  from  fault  in  the  passages  or  undue  resisting 
force.  The  fault  may  lie  in  the  condition  of  the  soft  parts,  or 
in  that  of  the  bony  canal.  It  is  convenient  in  the  first  j)lace 
to  enumerate  the  difficulties  that  arise  from  the  soft  parts. 
The  first  obstruction  is  encountered  at  the  cervix  uteri.  This 
refuses  to  expand  to  receive  and  transmit  the  child.  There 
may  be  rigidity.  The  os  externum  is  felt  hard,  as  a  tight 
ring,  unyielding  under  strong  driving  force.  This  condition  is 
due  in  some  cases  to  hypersemia,  hyperplasia,  or  hypertrophic 
induration.     This    is    especially   the    case   in   plm-iparae.      It 
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may  be  simply  spasmodic,  the  result  of  loss  of  harmony 
between  the  expelling  and  resisting  forces.  This  is  metastatic 
nervous  action,  or  perverted  polarity,  the  excess  of  contractile 
energy  being  transferred  from  the  fundus  uteri  to  the  cervix. 
This  occurs  not  unfrequently  in  primiparse.  A  frequent  cause 
is  premature  escape  of  the  liquor  amnii,  so  that,  the  natural 
dilating  factor  wanting,  the  presenting  part  of  the  child  comes 
to  press  directly  upon  the  cervix. 

Other  obstructive  conditions  are :  swelling  of  the  cervix 
from  thrombus,  a  fibroid  tumour,  cancerous  degeneration.  A 
condition  commonly  described,  but  very  rare,  is  occlusion 
of  the  OS  by  a  false  membrane  (Naegele).  Occasionally,  it  is 
very  difficult  to  make  out  the  os  uteri ;  there  is  nothing  but  a 
smooth  surface  at  the  vaginal  roof.  But  with  care  and  patience 
a  small  dimple  will  almost  always  be  found,  which  represents 
the  OS.  In  one  case,  although  the  lips  of  the  cs  could  be 
distinguished,  a  thick  membrane  was  continuous  with  the  cir- 
cumference, completely  closing  it.  This  membrane  we  con- 
cluded to  be  formed  by  chorion  and  amnion,  which  had  become 
closely  adherent  to  the  lower  zone  of  the  uterus.  In  a  case 
under  Dr.  Fancourt  Barnes,  at  the  British  Lying-in  Hospital, 
of  a  young  primipara,  there  was  complete  atresia  of  the  vagina 
from  one  inch  of  the  vulva  upwards,  excepting  a  minute 
canal,  admitting  a  probe  with  difficulty.  When  in  labour,  no 
presentation  could  be  felt  through  this  obstruction.  It  was 
dissected  up  by  the  knife,  and  the  uterus  reached.  The  dilata- 
tion was  enlarged  by  stretching  with  the  fingers ;  a  living  child 
was  delivered  by  forceps.  Notwithstanding  the  severe  injury 
inflicted,  the  patient  made  a  good  recovery.  Beyond  a  history 
of  scarlatina  when  a  child,  no  fact  bearing  upon  the  atresia 
was  elicited. 

Although  it  can  rarely  occur  that  dystocia  is  due  to  one 
simple  cause — for  any  one  cause  is  almost  sure  to  entail  other 
disturbances,  so  that  dystocia  is  almost  necessarily  a  complex 
condition — it  is  convenient  to  trace  separately  the  methods  of 
treating  the  dystocia  that  arises  from  fault  in  the  soft  passage. 

In  the  first  place  comes  the  question  of  how  to  act  when 
there  is  inertia.  This  raises  at  once  the  question  of  the  uses 
and  dangers  of  ergot  and  other  oxytocics.  We  seek  by  this 
aid  to  excite  the  uterus  to  more  vigorous  action.     ]^efore  re- 
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sorting  to  them,  it  is  of  vital  importance  to  determine  first 
the  whole  conditions  of  the  labour,  the  individual  state  of 
each  of  the  three  factors,  and  their  correlations.  Before  whip- 
ping up  the  uterus  to  increased  exertion,  we  must  be  satisfied 
that  there  is  no  obstacle  in  front  so  great  that  reasonable 
increase  of  driving  force  will  not  overcome  without  injury. 
We  must  be  sure  that  there  is  no  marked  rigidity  along  the 
parturient  tract,  no  distortion  or  contraction  of  the  pelvis,  no 
disproportion  or  malposition  of  the  foetus,  or  other  obstructive 
complication.  This  postulate  is  not  always  easy  to  obtain ; 
and  error  or  miscalculation  may  entail  serious,  even  fatal,  con- 
sequences. This  is  one  objection  to  ergot.  There  are  many 
others.  The  case,  once  entrusted  to  ergot,  is  likely  to  be 
beyond  our  control.  We  have  evoked  a  brutal  power  like  that 
given  to  Frankenstein.  Ergotism,  like  strychnism,  will  run 
its  course.  If  it  act  too  long  or  too  violently,  you  cannot  help 
it.  You  may  try  epichontocics,  as  chloral,  nitrite  of  amyl,  or 
physostigma,  but  these  may  fail.  The  ergotic  contraction  of 
the  uterus  when  characteristically  developed  resembles  tetanus. 
Then  woe  to  the  mother  if  any  obstacle  should  delay  the  pas- 
sage of  the  child.  And  woe  to  the  child  if  it  be  not  quickly 
bom.  The  ergotic  contraction  does  not  observe  the  physio- 
logical character  of  alternating  diastole,  systole,  and  repose — 
conditions  necessary  to  the  orderly  circulation  of  the  blood 
through  the  uterus,  placenta,  and  foetus. 

Again,  ergot  may  cause  such  vehement  reflex  straining 
that,  the  glottis  being  too  long  closed,  rupture  of  air-vessels 
ensues,  entailing  emphysema  of  the  neck,  and  perhaps  ex- 
tending widely.  This  we  have  seen  several  times.  Another 
accident  is  the  possibility  of  ergotic  poisoning'  producing 
gangrene.  This  effect,  well  known  in  Grermany  from  eating 
ergotised  bread,  is  not  unknown  in  obstetric  practice.  Dr. 
Begg  relates  a  case  ('Lancet,'  1870)  of  a  young  woman  who 
took  65  grains  of  ergot  during  labour.  Signs  of  extensive 
peripheral  gangrene  set  in,  ending  in  the  amputation  of  both 
legs  and  arms,  and,  strange  to  say,  survival.  Lastly,  McClintock 
and  others  contend  that  ergot  exercises  a  direct  toxical  effect 
upon  the  foetus.  Quinia  is  open  to  less  objection,  but  it  cannot 
be  depended  upon. 

If  it  be  urged  that  accidents  are  exceptional  and  overdrawn, 
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and  that  innumerable  cases  may  be  opposed  to  them  in  which 
no  injury  could  be  traced,  the  reply  is  that  these  accidents 
have  occurred,  and  that  we  cannot,  when  giving  ergot,  be  sure 
that  a  catastrophe  of  the  kind  will  not  happen  again.  Should 
we  not  prefer  to  use  weapons  that  will  obey  us,  that  will  do  as 
much,  and  not  more  than  we  desire  ? 

There  are  such  weapons,  and,  in  competition  with  these, 
there  is  no  excuse  for  resorting  to  ergot.  There  are  means 
which,  used  singly  or  in  combination,  will  rarely  fail  to  ac- 
complish what  is  wanted  with  all  the  precision,  safety,  and 
certainty  that  science  can  demand.  Thus  they  differ  from  the 
brutal,  intractable  action  of  ergot :  they  admit  of  precise  adap- 
tation, in  time  and  degree  of  force,  to  the  peculiarities  of  the 
case  in  hand.  Various  means  come  successively  and  gradually 
into  use  according  to  the  measure  of  the  difficulty  to  be 
overcome.  Thus,  in  the  minor  degrees  of  simple  inertia,  com- 
pression of  the  uterus  by  the  hands,  pushing  the  contents 
down  in  the  axis  of  the  pelvis,  may  suffice.  We  may  some- 
times succeed  in  exciting  the  uterus  to  contract  by  passing 
a  flexible  catheter  or  bougie  into  the  uterus,  so  as  to  reach 
the  fundus.  It  is  an  application  of  the  labour-provoking 
agents  to  the  acceleration  of  labour. 

To  overcome  rigidity  in  the  first  stage  several  methods  are 
described  and  practised.  Chloroform  is  often  of  signal  service. 
It  acts  by  annulling  the  sense  of  pain,  and  by  restoring  the 
equilibrium  of  the  nervous  system,  by  removing  disturbing 
influences  that  divert  the  nerve-force  from  its  proper  distribu- 
tion ;  the  sphincteric  spasm  relaxes,  the  body  of  the  uterus 
contracts  as  it  ought  to  do,  and  the  labour  proceeds.  Tincture 
of  opium  or  Hoffman's  anodyne  in  half-drachm  doses,  separately 
or  combined,  are  almost  equally  efficacious.  Chloral  is  some- 
times superior  to  opium.  It  produces  unconsciousness  without 
stopping  uterine  contractions.  It  may  be  given  in  fifteen- 
grain  doses  every  fifteen  minutes,  until  the  desired  action  is 
observed.  But  this  caution  we  insist  upon  :  not  to  exceed  four 
doses.  Another  mode  of  giving  chloral  is  to  inject  half  a 
drachm  into  the  rectum  by  enema. 

Tartar  emetic  was  at  one  time  much  used.  It  has  occasion- 
ally answered  our  expectations;  but  we  prefer  means  more 
certain  and  less  distressing. 
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Bleeding  is  out  of  fashion.  In  this  country  few  men  are 
in  a  position  to  speak  of  its  use  in  this  connection  from  ex- 
perience. We  are  among  the  few.  In  some  cases  of  robust 
florid  women,  struggling  strongly  by  reflex  or  semi- voluntary 
straining  in  aid  of  powerful  uterine  action,  the  abstraction  of 
ten  ounces  of  blood  from  the  arm  has  been  quickly  followed  by 
complete  relief.  The  rigid  cervix  expanded  easily,  and  possibly 
efi"usions  were  avoided.  But  the  cases  where  it  is  wise  to  resort 
to  venesection  are  rare. 

Warm  baths  might  be  useful ;  but  the  inconvenience  at- 
tending their  use  puts  them  out  of  the  list  of  available  remedies. 
The  best  method  of  using  hot  water  is  by  vaginal  irrigation. 
A  stream  of  hot  water  is  kept  up  for  a  few  minutes,  taking 
care  that  the  tube  does  not  enter  the  cervix  uteri. 

The  most  certain  of  all  methods  is  water-pressure  applied 
by  means  of  Barnes's  hydrostatic  bags.  By  this  means,  not 
only  is  the  natural  force  which  expands  the  cervix  closely 
imitated,  but  the  diastaltic  function  is  roused,  and  healthy, 
orderly  uterine  contraction  is  excited,  if  there  be  the  proper 
reserve  of  nervous  energy.  If  this  fail,  then  we  put  on  the  vis  a 
fronte  by  the  forceps.  There  is  no  violence ;  all  the  physio- 
logical requirements  are  respected.  We  help  Nature  after  her 
own  dictates,  and  exactly  to  the  measure  of  her  need.  In  some 
eases,  in  which  the  second  stage  of  labour  is  somewhat  advanced, 
the  cervix  may  sometimes  be  dilated  by  the  hand.  Two  or 
three  fingers  are  insinuated  within  the  os,  so  as  to  form  a 
conical  wedge.  This  wedge  is  gently  and  gradually  pushed 
forward  into  the  cervix,  and,  widening  as  it  goes,  the  cervix 
yields.  This  wedge  has  the  advantage  of  being  a  sentient 
force.  It  tells  you  what  it  is  doing,  and  conveys  information 
as  to  how  you  should  proceed.  Sometimes,  indeed,  you  learn 
this  :  the  fingers  with  their  hard  joints  make  a  painful  and 
irritating  wedge.  As  it  proceeds,  it  is  apt  to  renew  the  spas- 
modic contractions  we  have  taken  pains  to  allay.  If  the  head 
is  pressing  upon  the  cervix,  it  may  be  useful  to  help  the  dilata- 
tion by  hooking  down  the  anterior  lip  with  one  or  two  fingers, 
holding  the  os  open,  as  it  were,  to  allow  the  head  to  engage  in 
it.  But  this  application  is  limited.  What  is  called  manual 
dilatation  of  the  spasmodic  cervix  should  be  abandoned,  except 
in  the  case  of  spasmodic  contraction  after  expulsion  of  the  child 
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— as,  for  example,  when  the  placenta  is  retained,  or  clots  are 
filling  and  irritating  the  uterus. 

Water-pressure  is  the  most  natural,  the  safest,  and  the 
most  effective  agent.  An  os  uteri  that  will  admit  one  finger 
will  admit  No.  2  dilator  in  the  collapsed  state.  The  introduc- 
tion is  effected  by  inserting  the  point  of  the  sound  or  any  con- 
venient stem  into  the  little  pouch  at  the  end  of  the  bag ;  the 
bag  is  then  rolled  round  the  stem,  lubricated  with  a  little  soap, 
and — guided  by  the  forefinger  of  the  left  hand — slipj)ed  into 
the  cervix.  Sometimes  it  is  easier  to  seize  the  bag  by  a  long 
speculum-forceps.  When  the  bag  is  carried  so  far  that  the 
narrow  or  middle  part  is  fairly  embraced  by  the  cervical  ring 


Fig.  G7. — Sliowing  application  of  water-dilator  to  dilate  cervix  uteri.     (H.  H.) 


the  sound  is  withdrawn.  Water  is  then  pumped  in  gradually, 
so  as  to  distend  the  bag  until  it  is  felt  tightly  gripped  by 
the  OS.  Then  wait  a  while ;  close  the  stop-cock,  and  give  time 
for  the  distending  eccentric  force  to  wear  out  the  resistance 
of  the  cervix  {see  fig.  (17).  No  muscle  can  long  resist  a  con- 
tinuous force.  From  time  to  time  inject  a  little  more  water 
so  as  to  maintain  and  improve  the  gain.  Care  must  be  taken 
not  to  distend  the  bag  beyond  its  strength  lest  it  burst.  This, 
we  are  told,  lias  happened  ;  we  believe  it  need  not  happen  if 
the  bag  is.  well  made  and  jiroperly  used.  When  the  dilatation 
is  carried  as  far  as  No.  2  will  do  it,  substitute  No.  3,  which 
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is  larger  and  more  powerful.  7'he  dilatation  obtained  by  No.  'A 
is  commonly  enough  to  enable  the  forceps  or  the  hand  to  pass. 
The  time  required  for  this  dilatation  may  range  from  half  an 
hour  to  two  hours.  It  is  desirable  to  keep  the  hnger  on  the  os, 
so  as  to  be  sm-e  that  the  bag  does  not  slip  up  into  the  uterus 
or  down  into  the  vagina  ;  if  it  slip  up,  it  may  displace  the  head 
— in  either  case,  time  may  be  lost.  When  the  due  dilatation 
is  attained,  open  the  stop-cock;  the  water  is  ejected  in  a 
stream,  and  the  bag  is  easily  withdi-awn. 

The  proceeding  just  described  will  succeed  in  the  great 
majority  of  instances,  especially  where  the  closure  of  the  cerWx 
is  due  to  spasmodic  action,  or  where,  the  tissue  of  the  cer\-ix 
being  normal,  it  cannot  expand  for  want  of  an  eccentric  expand- 
ing force,  as  when  the  bag  of  membranes  or  the  child  does  not 
bear  fairly  upon  it. 

But  in  certain  cases,  where  there  is  alteration  of  tissue — as 
oedema,  hypertrophy,  cicatrix — something  more  is  required : 
this  is  incision.  This  method  has  long  been  practised.  Cou- 
touly,  Velpeau,  Hohl,  Scanzoni,  and  many  other  eminent  men 
resorted  to  it.  Judiciously  employed,  the  knife  can  do  no 
harm  ;  it  will  save  life  where  nothing  else  can.  We  are  some- 
times in  the  presence  of  the  following  alternatives  :  exhaustion, 
sloughing  or  rupture  of  the  uterus  on  the  one  hand,  or  the 
timely  use  of  the  bistouri  on  the  other. 

There  are  various  cases  in  which  vaginal  hysterotomy  or 
dilatation  of  the,  cervix  hy  incisions  is  necessary.  First,  no 
OS  uteri  can  be  found ;  it  may  be  closed  by  false  membrane  or 
atresia.  Pressure  with  the  finger  or  a  sound  will  mostly  break 
down  a  false  membrane,  and  offer  a  sufficient  opening  to  admit 
a  hernia-knife.  The  forefinger  of  the  left  hand  is  kept  on  or  in 
the  OS  uteri  as  a  guide  {see  fig.  68) ;  the  knife  is  then  slipped 
up,  lying  flat  upon  this  finger,  until  its  cutting  edge  is  within 
the  OS  ;  this  edge  is  then  turned  up,  the  back  supported  by  the 
guiding  finger,  and  an  incision  is  made  about  a  quarter  of  an 
inch  deep  in  the  sharp  ridge  of  the  os;  the  edge  is  then  carried 
round  to  another  part  of  the  ring,  and  another  nick  is  made. 
In  this  way  four  or  five  nicks  may  be  effected.  Each  gives 
perhaps  little,  but  the  aggregate  gain  of  these  minute  multiple 
incisions  is  considerable.  We  do  not  think  it  matters  much 
at  what  points  of  the  circumference  of  the  os  these  incisions 
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are  made ;  perhaps  the  two  sides  are  to  be  preferred.  Before 
extending  or  multiplying  these  incisions  it  is  proper  to  observe 
the  effect  of  uterine  action  in  carrying  out  the  dilatation.  It 
is  quite  surprising  to  observe  how  rapidly  and  smoothly  sponta- 
neous dilatation  sometimes  takes  place  when  these  small  in- 
cisions have  taken  off  the  morbid  tension  ;  it  seems  as  if  in  a 
moment  the  due  polarity  and  action  of  the  uterine  contractions, 
and  the  due  relation  between  the  factors  of  expulsion  and 
resistance,  were  restored. 

If  the  spontaneous  dilatation  fail,  we  turn  to  the  hydrostatic 


I'"i<;.  6H. — Slidwing  iiiddf  nf  dilating  cervix  by  iiuMsion.     (K.  15.) 

dilator.  This  plan  of  combining  water-pressure  with  small  in- 
cisions is  especially  valuable  in  cases  of  rigidity  from  hyper- 
trophy of  the  cervix  or  of  atresia  from  cicatrix. 

If  it  be  found  necessary  to  pub  on  vis  a  fr()}ite,  the  forceps, 
carefully  used,  may  complete  the  dilatation.  One  blade  is 
passed  and  the  effect  is  watched  ;  the  second  blade  passed  and 
the  head  grasped,  the  head  is  drawn  steadily  down,  and  by 
keeping  uj*  gentle  traction  the  wedge  formed  by  the  blades 
and  head  will  gradually  dilate  the  os,  perhaps  enough  to  allow 
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the  head  to  pass,  and  thus  to  save  the  child's  Hfe.  But  this 
must  be  done  with  great  caution  and  delicate  manipulation, 
and  not  be  persevered  in,  unless  the  cervix  yield  readily.  It  is 
best  to  wait  awhile,  according  to  the  condition  of  the  patient. 

It  will  occasionally  happen  that  neither  by  incision,  by 
Welter-pressure,  the  hand,  or  the  forceps,  can  a  sufficient  open- 
ing be  obtained  without  danger  of  laceration  or  other  mischief. 
In  such  a  case  it  will  be  necessary  to  restore  the  equilibrium 
between  expelling  and  resisting  forces  by  reducing  the  head  to 
the  capacity  of  the  cervix  by  perforation. 

Narrowing  and  rigidity  in  the  vagina  must  be  treated  on 
the  same  principles.  The  small  rigid  vagina  of  a  primipara  is 
best  dilated  by  hot  water  irrigation  and  the  larger-sized  hydro- 
static dilators,  or  Braun's  colpeurynter.  This  plan  will  often 
shorten  labour  in  a  remarkable  manner.  Atresia  from  cicatrices 
presents  a  more  formidable  obstacle.  The  passage  may  be  so 
constricted  by  dense  cartilaginous  tissue  as  to  permit  no  more 
than  a  probe  to  pass.  A  careful  process  of  incisions,  multiplied 
in  all  points  of  the  circumference,  alternating  with  water- 
pressure,  is  necessary  ;  and  it  is,  after  all,  probable  that  the 
difficulty  will  have  to  be  met  half-way  by  perforating  the  head. 
In  such  a  case  the  after-treatment  is  important.  A  lady, 
having  been  left  many  hours  in  labom*,  head  in  pelvis,  was  at 
last  delivered  easily  by  forceps  ;  extensive  sloughing  of  the 
vagina  ensued,  resulting  in  dense  cicatricial  closm-e.  Again 
pregnant,  we  induced  labour  at  five  months,  not  daring  to  let 
her  run  the  risk  of  laceration  or  rupture  that  must  have 
attended  prolonged  gestation.  The  labour  had  to  be  effected 
by  incisions,  water-pressure,  and  craniotomy.  On  her  recovery 
■we  obtained  and  kept  up  a  fair  degree  of  dilatation  by  repeated 
incisions,  bougies,  water-pressure,  and  wearing  pessaries,  so 
that  when  again  pregnant  we  were  able  to  deliver,  after  dilata- 
tion by  water-bags,  a  living  child  by  forceps.  In  a  subsequent 
labom'  she  was  delivered  without  operation  in  the  country. 
This  case  is  a  happy  illustration  of  the  effect  of  chronic  treat- 
ment upon  cicatricial  tissue.  This  tissue  has  but  slender 
vitality ;  if  kept  on  the  stretch  it  often  undergoes  gradual 
atrophy. 

Obstruction  at  the  vulva  and  perinceum  must  also  be  met 
on  the  same  principles.     In  the  ordinary  case  of  tense,  rigid 
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vulva  and  perinseiim,  we  may  first  use  free  irrigation  or  fomen- 
tations with  hot  water  ;  chloroform  or  nitrite  of  amyl  may  help 
by  subduing  voluntary  expulsive  effort.  If  the  peringeum  does 
not  dilate  it  is  very  likely  to  burst,  and  if  this  begin  we  can 
hardly  prevent  it  from  running  back  through  the  sphincter 
ani;  and  if  the  perinseum  does  not  yield,  something  else  must. 
The  uterus  may  cease  to  act,  or,  struggling  in  vain,  it  may  burst 
itself  or  the  vagina.  In  this  way  the  rupture  of  the  perineum 
may  be  regarded  as  a  conservative  accident ;  it  is  the  lesser 
evil.  These  dangers  you  may  avoid  by  incisions.  The  fore- 
finger is  passed  between  the  head  and  the  edge  of  the  vulva, 
and  two  or  three  small  nicks  are  made  on  either  side,  nearer  to 
the  posterior  commissure  than  to  the  anterior.  The  relief 
sometimes  gained  in  this  way  is  surprising.  Spasm,  irritation, 
and  pain  subside,  the  vulva  dilates,  and  labour  is  soon  happily 
at  an  end.  The  bleeding  is  insignificant,  and  the  minute 
wounds  left  when  the  parts  have  contracted  quickly  heal. 

It  is  a  thing  to  remember  that  these  minute  incisions  made 
at  the  OS  uteri  and  vulva  are  wounds  no  greater,  often  less,  than 
those  which  Nature  herself  commonly  inflicts  in  ordinary  labour. 
They  are  but  a  small  price  to  pay  for  the  escape  from  wounds 
of  uncertain,  probably  dangerous,  extent. 

Obstruction  from  serous  injiltration  of  the  labia  must  be 
met  by  multiple  pricks  or  stabs  with  a  lancet,  or,  if  seen  before- 
hand, by  Southey's  drainage-trocar  needles.  This  proceeding 
is  extremely  important.  If  the  swelling — which,  in  cases  of 
albuminuria,  is  sometimes  enormous — be  not  thus  reduced,  not 
only  laceration  but  subsequent  sloughing  or  gangrene  may 
ensue. 

A  considerable  number  of  cases  are  now  recorded  of  obstruc- 
tion to  labour  from  the  hymen.  The  treatment  consists  in 
incisions  of  the  obstructing  membrane  and  dilatation  by  the 
water-bags. 

Obstruction  by  t/iroinlms  must  also  bo  met  by  puncture. 

In  cases  of  obstruction  by  tumours  or  cancerous  growths 
otherwise  insurmountable,  recourse  to  the  ultima  ration  the 
Cjpsarian  section,  is  indicated. 
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The  Tumours  that  interfere  with  the  Course  of  Labour. 

These  may  be  divided  into  two  classes  :  tumoius  which 
are  strictly  uterine,  and  those  external  to  the  uterus  and  inde- 
pendent of  it.  The  complication  with  tumours,  in  so  far  as 
gestation  is  concerned,  has  been  studied  in  the  chapter  on 
*  Diseases  of  G-estation.'  This  forms  a  necessary  introduc- 
tion to  the  history  of  labour  and  puerpery  complicated  with 
tumours. 

1.  Uterine  tumours.  These,  again,  may  be  subdivided 
into :  tumours  which  are  imbedded  in  the  uterine  walls,  mural 
tumours ;  those  Avhich  project  upon  the  outer  surface,  sub- 
peritoneal ;  and  those  which  project  into  the  uterine  cavity, 
submucous  or  polypoid  tumours.  The  complication  of  gestation 
with  uterine  tumom-s  has  been  referred  to  in  Vol.  I.,  p.  336. 
We  have  now  to  study  how  these  tumours  affect  labour,  and 
how  to  meet  the  difficulties  arising  from  this  complication. 

It  may  be  stated  in  the  first  place  that  uterine  tumours  are 
more  or  less  dangerous  according  to  the  position  they  occupy. 
Thus,  subperitoneal  tumours  may  entail  no  trouble  in  labour. 
Mural  tumours  or  submucous  tumours,  if  occupying  the  lower 
region — and  which  are,  therefore,  most  exposed  to  injury  during 
labour — are  the  most  dangerous  ;  whilst  those  seated  in  the 
fundus  above  the  child  are  comparatively  free  from  mechanical 
injury.  They  are  not,_ however,  altogether  free  from  the  danger 
of  inflammation,  and  are  not  unlikely  to  cause  haemorrhage. 

Closely  allied  to  the  muscular  tumour  in  the  uterine  wall  is 
the  muscular  jjolyxjus,  which,  attached  by  a  stalk,  projects  into 
the  uterine  cavity,  or  through  the  os  uteri  into  the  vagina.  Such 
a  polypus  may  obstruct  labour  by  getting  out  of  the  uterus 
before  the  head  and  blocking  the  vagina.  A  case  of  this  kind 
occurred  in  St.  Thomas's  Hospital  Maternity.  A  solid  polypus 
as  large  as  a  full-sized  cocoa-nut  blocked  the  vagina.  Dr. 
Gervis  found  that  some  laceration  of  the  surface  of  the  polypus 
had  occm-red,  and  that  with  every  pain  it  became  extremely 
tense  and  elastic.  The  child  was  delivered  by  craniotomy,  and 
a  second  one  by  turning.  The  tumour  after  labour  protruded 
through  the  vulva.  It  was  removed  by  ecraseur  five  days 
afterwards.     The  woman  died  on  the  thirteenth   day.     There 
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was  peritonitis.  The  tumour  was  a  myoma  enveloped  in  a 
capsule  of  true  uterine  tissue ;  low  necrotic  inflammation  was 
progressing  in  its  subscance.  In  St.  Bartholomew's  museum 
is  a  large  polypus  removed  by  excision,  first  discovered  after 
labour.  The  woman  recovered  speedily.  It  is  probable  that 
the  tumour  was  above  the  child  during  labour.  This  was  the 
case  in  the  late  Dr.  Crisp's  case.  The  placenta  being  retained, 
Crisp  introduced  his  hand  and  removed  it.  He  thought  he 
felt  another  child,  but  a  large  poly]^)us  was  found,  causing  violent 
expulsive  pains,  greatly  exhausting  the  patient.  The  violence 
of  the  pains  forced  the  polypus  so  low  down  in  the  vagina 
as  to  interfere  with  the  passage  of  the  catheter.  The  patient 
died  collapsed,  worn  out  by  the  constant  uterine  spasm.  There 
was  no  hsemorrhage.  Violent  uterine  action  has  been  observed 
in  other  cases,  namely,  in  one  related  by  Mr.  Freeman,'  and  in 
one  by  Dr.  Priestley.^  Ingleby  and  Grooch  relate  fatal  cases. 
In  a  case  related  by  Beatty  inversion  of  the  uterus  was  pro- 
duced by  the  tetanoid  action  set  up  by  the  tumom'. 

These  cases  are  good  illustrations  of  the  issues  when 
polypus  complicates  labour,  and  they  indicate  the  rule  of 
treatment.  These  issues  may  be  summed  up  as  follows  :  The 
tumour  gets  bruised  and  undergoes  necrotic  inflammation, 
leading  to  metroperitonitis  and  septicemia  ;  imperfect  contrac- 
tion may  lead  to  hasmorrhage ;  uterine  tenesmus  or  tetanus 
may  cause  collapse  and  exhaustion ;  the  continuing  expulsive 
action  may  lead  to  inversion  of  the  uterus. 

The  treatment  indicated,  then,  is,  in  the  case  of  a  polypus 
lying  in  front  of  the  child,  to  remove  the  tumour  by  ecraseur 
before  the  head  is  driven  down  upon  it.  The  obstruction  to 
the  labour,  violent  action  of  the  uterus,  and  injury  of  the 
tumour  and  the  structures  to  which  it  is  attached,  are  all  ob- 
viated by  this  operation.  When  the  polypus  lies  above  the 
child,  and  only  comes  into  evidence  after  the  child  is  born, 
the  indication  is  still  to  remove  it  by  ecraseur  or  galvanic 
wire  cautery  as  soon  as  possible.  The  operation  in  either 
case  is  simple,  and  infinitely  less  dangerous  than  leaving  the 
tiunours. 

U  in  some  cases  the  changes  induced  in  the  tumour  under 
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the  influence  of  labour  lead  to  the  death  of  the  patient, 
in  others  the  labour  acts  in  a  happier  manner — the  tumour 
disappears.  This  may  be  brought  about  in  at  least  two 
ways:  First,  myoma,  being  constituted  of  tissues  analogous 
to  those  of  the  uterus  in  which  it  arises,  grows  with  the 
uterus  during  gestation,  and  follows  also  the  same  law  of  in- 
volution after  labour.  In  this  way  it  is  noticed  that  tumours, 
ascertained  before  gestation  to  be  of  a  definite  size,  have  grown 
considerably  during  gestation,  and  after  labour  have  receded 
to  their  pnegravid  condition,  no  ill  effect  being  observed  during 
gestation,  labom-,  or  puerpery.  In  other  cases,  either  by  an 
exaggerated  process  of  involution  or  by  atrophy,  the  tumours 
have  entirely  vanished,  leaving  not  a  trace  behind.  We  have 
seen  such  cases,  one  quite  recently ;  the  patient  recovering 
after  severe  haemorrhage  and  signs  of  septicaemia.  Pagan  relates 
a  case.  Leonard  Sedgwick  relates  ^  two  cases.  Montgomery 
•cites  similar  cases.  Playfair  relates  ^  a  case.  There  is  yet 
another  way  in  which  labour  may  be  said  to  cure  or  remove 
iibro-myomas :  the  crushing  so  injures  their  substance  that 
they  fall  into  disintegration  by  sloughing,  and  this  process 
being  limited  to  the  tumour,  it  is  cast  out  of  its  investing 
capsule,  and  is  expelled  by  liquefaction  in  shreds  or  masses. 
This  expulsion  may  be  accomplished  several  weeks  after  labour. 
Eobert  Barnes  exhibited  to  the  Obstetrical  Society  a  large 
tumour  thus  expelled.  It  seems  that  during  labour  loosen- 
ing of  the  attachments  takes  place,  favouring  enucleation. 
Danyau  and  Matthews  Duncan  each  relate  a  case  in  which 
partial  enucleation  thus  effected  was  easily  completed  surgically. 
The  great  decrease  in  size  of  the  uterus  and  its  persistent 
contractions  tend  to  cast  out  the  tumour. 

The  diagnosis  of  fibroid  of  the  uterus  complicating  gestation 
and  labour  is  sometimes  difficult.  If  the  tumour  project  on 
the  outer  surface  of  the  uterus  on  the  fundus — front  or  sides — 
the  irregular  prominence  ensuing  may  make  the  diagnosis  easy. 
But  when  the  tumour  is  intra-mural  or  projects  into  the  uterine 
cavity,  especially  in  a  region  above  the  child,  it  may  easily 
escape  detection  until  after  the  labour.  When  the  tumour 
grows  in  the  lower  segment  of  the  uterus  or  in  the  cervix,  it 

'  St.  Thomas's  Hogp.  Hrjm-fs,  1870.  -  Ohsf.  Trans.,  1877. 
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comes  more  within  the  range  of  palpation.  But  the  pelvis 
may  be  so  blocked,  the  vagina  and  cervix  so  distorted,  that 
access  for  the  examining  finger  below  may  be  impossible.  The 
mystery  may,  however,  be  cleared  up  by  making  repeated  ex- 
aminations. The  comparative  observations  may  reveal  changes 
of  form,  size,  and  relation.  Auscultation  may  be  expected  to 
detect  the  foetal  heart.  But  great  caution  is  required,  if  a 
uterine  rush  only  is  heard,  not  to  assume  that  it  must  be  due 
to  gestation ;   it  may  be  produced  by  the  tumour  itself. 

Tumours  outside  the  uterus  and  pelvis  may  affect  labom'r 
1.  By  pushing  the  uterus  away  from  the  pelvic  axis,  preventing 
the  child  from  entering,  or  by  causing  malposition.  2.  By  im- 
peding or  disordering  the  expulsive  forces.  3.  Cysts  may  burst,, 
causing  shock  and  internal  haemorrhage  or  inflammation.  The 
principal  of  these  are  ovarian  tumours. 

"VVe  have  seen  (see  p.  336,  Vol.  I.)  that  the  ovarian  tumour 
acted  upon  by  the  growing  uterus  may  suppurate,  burst,  or 
become  strangulated  by  rotating  on  its  pedicle.  Any  one  of 
these  accidents  may  happen  towards  the  end  of  gestation  and 
dm'iug  labour.  This  may  occur  even  when  the  tumom*  has 
offered  no  material  obstruction  to  the  passage  of  the  child. 
But  where  the  tumom-  is  lodged  partly  or  wholly  in  the  pelvis, 
unless  it  be  movable,  it  can  hardly  escape  injury,  and  by 
encroaching  on  the  pelvic  space  it  obstructs  the  passage  of  the 
child.  Kupture  is  then  more  likely  to  happen ;  the  dragging 
or  stretching  of  the  structures  to  which  it  is  attached  may  set 
up  pelvic  and  abdominal  inflammation  ;  and  the  bruising  its 
own  structures  undergo  may  prove  fatal. 

It  is  well  known  that  many  women  have  gone  through 
several  labours  without  accident  under  complication  with 
ovarian  tmnours.  But  this  happy  event  can  in  no  case  be 
counted  ujjon.  Such  immunity  must  be  looked  upon  as  a 
fortunate  escape  from  imminent  peril,  and  histories  of  this 
kind  ought  not  to  encourage  a  policy  of  expectation.  Not  a 
few  women,  after  escaping  once  or  oftener,  have  in  the  end 
fallen  victims  to  one  or  other  of  the  catastrophes  recited. 

Mr.  Berry  reports '  an  extraordinary  case,  showing  what 
narrow  escapes  sometimes  occur.     Labour  had  been  obstructed 

•   Ohst.  Trtni.i.,  vol.  viii. 
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by  an  ovarian  tumour,  and  the  child  had  been  extracted  with 
considerable  force  by  forceps.  Next  day,  after  coughing,  the 
patient  felt  something  come  down ;  this  was  found  to  be  an 
ovarian  tumour,  the  pedicle  of  which  was  traced  through  a  rent 
in  the  upper  part  of  the  vagina.  jNIr.  Berry  thought  the  rent 
might  have  been  caused  by  the  forceps  ;  but  it  is  quite  possible 
that  in  such  a  case  rupture  might  occur  spontaneously.  A 
ligature  was  put  on,  and  the  tumour  was  cut  off.  The  woman 
recovered.  The  preparation  is  in  St.  Bartholomew's  museum. 
Luschka  relates  ^  a  case  of  an  ovarian  tumour  coming  out 
through  the  vagina. 

Dermoid  cysts  resemble  in  many  features  the  ordinary 
cystic  ovarian  tumour.  They  more  frequently  occupy  Douglas's 
pouch,  and  thus  get  below  the  uterus  and  child.  They  may 
feel  so  hard  as  to  suggest  solidity  ;  but  on  puncture  fat  may 
run  out,  as  in  a  case  of  Eamsbotham's,-  in  others  related  by 
Ingleby,  and  in  a  case  of  our  own.  Denman  cites  a  case  where 
labour  was  obstructed  by  a  dermoid  cyst  between  the  vagina 
and  rectum ;  the  head  was  perforated,  but  the  woman  died 
from  the  injmy  inflicted  upon  the  tumour  and  surrounding 
parts.  In  a  case  under  Fancourt  Barnes  at  the  British  Lying- 
in  Hospital,  the  ]3elvis  was  nearly  blocked  by  a  dermoid  cyst. 
After  a  protracted  labour  he  performed  the  Caesarian  section 
after  Porro's  method.  The  woman  died  on  the  fifth  day.  The 
tumour  was  found  inflamed. 

The  tumour  formed  by  an  ectopic  gestation  is  one  of  the 
most  remarkable  and  dangerous  complications  of  labour.  The 
danger  of  the  cyst  bursting  during  labour  is  very  great,  and  if 
it  does  not  burst  it  may  become  the  centre  of  fatal  inflamma- 
tion. A  case  of  recovery  is  related  by  Perfect ;  we  cite  it  as  a 
typical  example.  The  woman  had  had  one  child,  and  thought 
she  was  pregnant  again.  At  the  end  of  nine  months  she  had 
some  pains,  which  went  off,  and  the  tumour  grew  less.  A  hard 
indolent  tumour  remained  in  the  right  side.  Menstruation 
returned,  she  conceived  again,  and  at  the  end  of  nine  months 
she  was  delivered  of  a  healthy  child.  The  tumour  was  still 
felt  as  before.  Five  days  later  violent  fever,  purging,  pain  in 
the  tumour,  profuse  foetid  sweats  set  in.     After  nine  weeks, 

»  Monatsschr.f.  Gchurtsh.,  18(!7.  ■  Path.  Trans.,  vol.  iv. 
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fluctuation  was  manifest  in  the  tumour ;  it  was  opened,  a  vast 
quantity  of  foetid  matter  escaped,  and  a  foetus  of  common  size 
was  extracted  through  the  incision.  It  was  imagined  that  the 
placenta  had  dissolved  into  pus.  The  woman  recovered  and 
suckled.  The  issue  was  fortunate.  Two  cases  are  recorded  by 
Grreenhalgh.'  In  one  the  tumour  obstructed  labour;  it  was 
pushed  up  with  some  force  out  of  the  pelvis,  and  the  child  was 
delivered  by  turning,  dead.  The  woman  died  two  days  after- 
wards. A  full-grown  foetus,  contained  in  its  membranes  un- 
ruptured, was  found  in  the  peritoneal  cavity.  Greenhalgh's 
"second  case  is  briefly  as  follows :  A  twin  extra-uterine  fcetation 
obstructed  labour;  the  forceps  was  applied  to  the  uterine  child. 
The  woman  recovered,  with  discharge  of  foetal  bones.  Mont- 
gomery collected  several  cases  of  women  bearing  uterine  chil- 
dren, several  times  successively,  an  extra-uterine  gestation 
persisting  throughout. 

A  retro-uterine  hcematocele  may  form  a  tumour  obstructing 
labour.  In  a  case  seen  by  us,  the  mass  of  semi-solid  blood  was 
expelled  by  the  rectum. 

Abdominal  tumours  may  obstruct  labour  or  entail  dangerous 
consequences.  Of  these  the  principal  are  hydatid  cystic  disease 
of  the  liver,  cystic  disease  of  the  kidney,  and  malignant  tumours 
of  the  omentum.  The  dangers  attending  cystic  disease  of  the 
liver  and  kidney,  as  bursting  or  inflammation,  may  be  averted 
by  tapping.     This  is  best  done  by  the  aspirator-trocar. 

The  distended  bladder  may  be  carried  down  before  the 
head,  and  present  a  tense  fluctuating  tumour  at  the  vulva. 
The  diagnosis  and  treatment  of  this  complication  offer  no  diffi- 
culty if  the  good  obstetric  rule  of  passing  the  catheter  in  every 
case  of  tedious  labour  be  observed. 

Tumours  in  the  vagina  and  vulva  may  offer  great  f»bstruc- 
tion,  but  the  cases  are  generally  less  serious  because  the 
tumours  are  more  within  reach  of  operative  measures.  Cystic 
or  fibroid  tumours  may  spring  from  any  part  of  the  vaginal 
wall ;  they  are  rare.  At  the  vulva  condylomatous  or  cancerous 
gp'owths  of  large  size  may  obstruct  labour,  and  if  not  removed 
before  the  passage  of  the  child  may  be  so  injured  by  crushing 
and  tearing  as  to  give  rise  to  haemorrhage,  sloughing,  and 

•   ,SV.  Jitirthohimnrx  Urpurfu,  18^5. 
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septicaemia.  Such  growtlis  should  be  removed  by  the  galvanic 
cautery  or  the  ecraseur.  Bartholini's  gland  may  be  the  seat 
of  cystic  degeneration  or  abscess.  The  tumour  presents  an 
oblong,  tense,  red  mass  varying  in  size  from  that  of  a  pigeon's 
egg  to  that  of  a  hen's  egg.  It  should  be  laid  freely  open  by 
the  knife. 

The  diagnosis  of  ovarian  tumours  may  be  difficult  when 
the  complication  first  presents  itself  at  the  time  of  labour.  In 
some  cases,  the  presence  of  ovarian  tumour  will  have  been 
known  before  the  pregnancy  began.  But  it  is  remarkable  that 
often  no  tumour  is  suspected  until  symptoms  of  distress  set  in 
at  an  advanced  period  of  gestation,  or  even  before  labour. 
Then  we  are  led  to  examine.  The  symptoms  are  mainly  those 
which  result  from  mechanical  pressure.  Dyspn(jea,  quickened 
pulse,  hectic,  accompany  excessive  abdominal  tension.  All 
this  may  be  due  to  excess  of  liquor  amnii,  to  twin-pregnancy, 
to  ascites.  With  care  the  two  tumours,  ovarian  and  gravid 
uterus,  can  generally  be  distinguished.  The  outlines  of  the 
two  masses,  ovarian  and  uterine,  are  more  or  less  distinctly 
preserved.  Even  through  the  abdominal  walls  the  groove 
between  the  two  may  be  felt ;  it  gives  the  idea  of  a  bi-lobed 
tumour;  the  distension  of  the  abdomen  is  greater  transversely 
in  the  flanks  than  in  simple  pregnancy ;  and  the  foetal  heart  is 
heard  very  much  on  one  side,  and  generally  lower  than  it  should 
do.  And  we  have  observed  that  the  spot  of  greatest  intensity 
of  sound  shifts  its  place  as  the  gestation  advances,  and  as  the 
uterus  is  pushed  more  and  more  aside.  The  os  uteri  will 
probably  be  pushed  a  little  on  one  side,  and  a  portion  of  the 
tumour  may  be  felt  in  the  brim  of  the  pelvis.  Twin-pregnancy 
may  give  some  of  the  characters  described,  as  greater  breadth  of 
abdomen,  and  a  depression  or  groove  at  the  summit  of  the 
uterus  ;  but  these  are  much  less  marked,  and  if  we  detect  two 
foetal  hearts  the  diagnosis  is  precise.  A  small  ovarian  tumour 
or  an  early  tubal  gestation  may  be  diagnosed  by  the  feeling  a. 
tense,  elastic  swelling  in  the  roof  of  the  pelvis,  stretching  the 
posterior  wall  of  the  vagina,  and  carrying  the  uterine  neck 
forwards  and  the  fundus  to  one  side.  The  diagnosis  is  made 
clearer  and  a  good  therapeutical  indication  is  fulfilled  by  punc- 
turing the  swelling  by  an  aspirator-trocar. 

The  uterus  deformed  by  myoma  has  been  mistaken  for  a 


542  DYSTOCIA.  CHAP.  XI. 

uterus  bicornis.  Nor  is  the  diagnosis  easy  even  after  the 
embryo  has  been  expelled. 

The  treatment  or  management  of  gestation  and  labour 
complicated  with  ovarian  tumours  has  been  discussed  so  far  as 
gestation  is  concerned.  (See  Vol.  I.,  p.  303.)  This,  in  fact, 
is  the  proper  time  to  act.  But  the  opportunity  does  not 
always  present  itself.  The  rule  of  conduct  should  be  based 
upon  the  general  law  of  giving  primary  consideration  to  the 
safety  of  the  mother,  regarding  the  fate  of  the  child  as  of 
secondary  importance.  Indeed,  a  rigorous  analysis  will  show 
that  the  best  hope  of  rescuing  the  child  will  in  many  cases 
depend  upon  our  success  in  saving  the  mother. 

The  fact  which  stands  most  prominently  out,  is  that  a  main 
som-ce  of  danger  is  the  injury  the  tumour  undergoes,  especially 
during  labour.  The  risk  of  bursting,  of  strangulation  of  the 
tumour,  and  of  consequent  shock,  haemorrhage,  and  peritonitis 
is  so  great,  and  the  catastrophe  comes  with  so  little  warning, 
that  the  question  whether  it  is  ever  prudent  to  let  gestation 
and  ovarian  tumour  proceed  together  compels  attention.  To 
do  nothing  because  gestation  and  labour  have  been  often 
carried  through  without  mishap  is  simply  trusting  to  chance. 
It  is  a  surrender  of  judgment  but  too  likely  to  entail  unavail- 
ing regret.  We  have  no  means  of  foretelling  whether  or  no  a 
particular  tumour  will  bm-st  or  become  strangulated.  The 
fluid  tumours  are  more  likely  to  burst  ;  the  more  solid  ones 
are  liable  to  twisting,  strangulation,  and  perforation.  Both 
kinds  may  give  rise  to  unexpected  obstruction  to  labour,  and 
undergo  fatal  injury  during  the  process. 

The  point  to  which  all  reasoning  converges  is  to  reduce  the 
case  to  its  simplest  expression  by  eliminating  one  or  other  of 
the  complicating  factors.  AMiich  shall  we  select  for  elimina- 
tion ?  At  one  time  we  held  that  it  was  best  to  end  the 
gestation  by  inducing  labour,  leaving  the  tumom-  for  subse- 
quent treatment.  We  are  now  convinced  that  it  is  best  to 
eliminate  the  tumour.  {See  Vol.  I.,  p.  334.)  The  question 
how  to  act,  when  labour  is  present  or  at  hand,  is  more  difficult 
of  solution.  We  cannot  lay  down  an  absolute  rule  to  govern 
all  cases.  If  the  tumour  admit  of  removal  without  dangerous 
action  upon  the  uterus,  it  is  better,  even  during  labour,  to 
perform  laparatomy  and  remove  it.     If  sudden  shock,  with  or 
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without  severe  collapse,  indicating  bursting  or  twisting  of  the 
tumour  or  rupture  of  the  uterus,  occur,  it  is,  we  think,  iniper- 
Mive  to  lose  no  time  before  opening  the  abdomen,  to  discover 
the  precise  nature  of  the  injury  sustained,  to  remove  the  ovarian 
tumour,  and,  if  the  uterus  have  been  injured,  to  consider  the 
expediency  of  performing  the  Csesarian  section,  simple  or  ac- 
cording to  Porro's  method. 

In  the  next  place  we  have  to  discuss  how  to  act  when 
labom-  is  obstructed  by  tumour.  Up  to  a  certain  point  the 
principles  of  acting  are  the  same,  whether  the  tumour  be 
ovarian  or  fibro-myoma. 

The  first  question  to  determine  is,  Can  the  obstructing 
tumour  be  pushed  out  of  the  way  ?  Many  cases  of  ovarian 
tumour  and  some  of  fibro-myoma  are  movable,  and  admit 
of  being  lifted  above  the  pelvic  brim,  so  that  the  child 
can  find  room  to  pass.  This  may  be  done  by  the  hand. 
The  operation  will  sometimes  be  facilitated  by  placing  the 
patient  in  the  knee-elbow  posture.  Now  and  then  the  tumour 
rises  out  of  the  pelvis  in  the  course  of  labour,  under  the 
unaided  action  of  the  descending  uterus  and  child.  Beatty 
and  Depaul  relate  cases  in  point.  In  one  case.  Dr.  Kidd, 
of  Dublin,  carried  a  tumour  out  of  the  way  by  distending  a 
Barnes's  bag  below  the  tumour  in  the  rectum.  Sometimes  con- 
siderable force  is  required.  In  the  case  of  solid  tumours,  it 
may  be  necessary  to  pass  the  whole  hand  into  the  vagina  or 
rectum,  and  to  push  firmly  in  the  axis  of  the  brim  or  in  the 
line  of  least  resistance.  The  pressure  should  be  steady  and 
sustained.  In  the  case  of  cystic  tumom's  containing  fluid  such 
pressure  might  burst  the  tumour.  If  then  it  does  not  rise  out 
of  the  way  under  moderate  pressure,  we  have  to  choose  between 
two  courses  :  First,  to  lessen  the  bulk  of  the  tumour  by  tapping. 
The  aspirator-trocar  is  the  best  instrument.  Before  tapping 
the  tumom-,  it  is  advisable  to  rupture  the  membranes,  and  let 
the  liquor  amnii  drain  off.  This  diminishes  the  tension.  The 
best  place  to  puncture  the  cyst,  if  it  protrude  into  the  pelvis 
and  fluctuation  be  felt  there,  will  be  the  most  prominent  part 
of  the  tumour  behind  the  os  uteri  in  the  vaginal  roof,  or  by 
the  rectum  if  the  cyst  be  more  accessible  that  way.  But  if 
fluctuation  be  not  felt  in  the  vagina,  it  is  better  to  puncture 
in  the  most  prominent  part  of  the  abdomen,  after  carefully 
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determining  the  position  of  the  uterus  by  palpation  and  the 
seat  of  the  foetal  heart.  A  large  aspirator  needle  should  be  used. 
The  cyst,  if  punctured  by  the  abdomen,  -will  probably  collapse 
more  completely,  and  we  are  more  likely  to  avoid  the  solid  basis 
which  is  so  often  found  at  the  lower  part  of  ovarian  tumours, 
When  the  tumour  has  collapsed,  the  labour  may  go  on  without 
difficulty,  aided,  perhaps,  by  forceps.  There  is,  however,  reason 
to  fear  that  inflammation  may  be  set  up  in  the  tumour  or 
adjacent  structures,  and  lead  to  danger  in  puerpery.  In  such 
an  event  the  expediency  of  an  exploratory  incision,  with  a  view 
to  removal  of  the  tumour,  must  be  discussed.  Secondly,  if  the 
tumour  does  not  undergo  sufficient  shrinking  under  tapping 
to  permit  labour  to  go  on  safely,  there  should  be  no  hesi- 
tation in  opening  the  abdomen  to  remove  the  tumour;  and 
if  it  cannot  be  removed,  then  delivery  by  Caesarian  section  is 
the  alternative. 

Playfair  has  examined  the  question  how  to  deal  with 
ovarian  tumours  by  comparing  the  histories  of  nearly  fifty 
instances '  of  labour  complicated  with  ovarian  tumour.  He 
found  that  of  the  cases  delivered  by  craniotomy  more  than 
half  had  terminated  fatally.  It  might,  he  urges,  be  fairly 
assumed  that,  had  the  Caesarian  section  been  performed  in 
these  cases  at  an  early  period,  the  mortality  of  the  mothers 
would  not  have  been  greater,  whilst  some  of  the  children 
would  have  been  saved.  This  reasoning  is  difficult  to  resist, 
but  clearly  it  does  not  justify  a  uniform  mode  of  pro- 
cedure. The  facts  prove  the  extreme  danger  of  dragging  a 
child  past  a  tumour,  and  that,  in  some  cases  at  least,  the 
Caesarian  section  is  the  safer  proceeding.  When  laparatomy 
has  been  performed  with  a  view  to  Caesarian  section,  it  seems  a 
reasonable  thing  to  proceed  to  the  extirpation  of  the  tumour 
where  practicable.  Indeed,  seeing  that,  sooner  or  later,  an 
operation  for  removing  the  tumour  must  be  undertaken,  the 
opportunity  of  removing  it  at  once  should  obviously  be  taken 
advantage  of. 

A  third  ([uestion  arises,  applying  equally  to  the  more  solid 
ovarian  tumours  as  well  as  to  solid  fibroids,  if  immovable  and 
not  reducible  in  bulk.  The  danger  now  rises.  There  is  obstruc- 
tion to  labour  ;  there  is  the  almost  unavoidable  risk  of  injuring 
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the  tumour.  ]\Ialignant  ovarian  cysts  may  he  firmly  attached 
to  the  pelvic  walls.  Sarcomatous  or  bony  tumours  may  spring 
from  the  pelvic  walls,  and  fibroid  tumours  of  the  uterus  may 
be  impacted  in  the  pelvis.  Our  decision  as  to  the  course  to 
be  adopted  must  be  governed  by  a  careful  survey  of  all  the 
conditions  of  the  particular  case.  It  is  assumed  that  we 
cannot  act  upon  the  tumour.  The  alternative  is  that  we 
must  act  ujoon  the  child  or  upon  the  uterus.  Should 
we  determine  not  to  try  the  Caesarian  section  after  Porro's 
method — that  is,  to  remove  the  whole  uterus,  tumours  and  all — 
we  must  proceed  to  embryotomy.  The  mode  of  action  will 
depend  upon  the  degree  to  which  the  pelvis  is  contracted,  and 
upon  the  estimate  we  may  form  of  the  nature  of  the  tumour, 
and  its  liability  to  be  injured  by  the  passage  of  the  child.  If 
there  remain  three  inches,  or  perhaps  less,  of  space  in  the 
conjugate  diameter,  and  the  tumour  be  of  a  yielding  substance, 
we  may  possibly  deliver  by  forceps  or  by  turning.  If  the  space 
be  very  small,  say  under  two  inches,  and  the  pi'obability  of  the 
tumour  being  seriously  crushed  is  great,  we  must  be  prepared 
to  perforate  the  child's  head  to  lessen  its  bulk  and  solidity.  A 
perforated  head  will  flatten  and  mould  itself  in  its  passage, 
especially  under  the  cephalotribe ;  thus  plastic  and  yielding, 
pressure  against  the  tumour  is  gi'eatly  lessened. 

In  the  case  of  a  solid  or  comparatively  firm  tumour,  leaving 
barely  an  inch  or  so  of  pelvic  space,  it  may  be  difficult  to  reach 
the  head  to  perforate  ;  or,  if  perforation  be  accomplished,  it  may 
be  impossible  to  pursue  the  fm-ther  step  of  crushing  the  head  by 
the  cephalotribe,  or  of  diminishing  its  bulk  by  allied  operations. 
This  is  especially  a  case  where  lamination  of  the  head  by  the 
wire-ecraseur,  as  proposed  by  Eobert  Barnes,  or  by  Tarnier's 
operation,  promises  to  be  useful.  If  we  arrive  at  the  conclu- 
sion that  no  amount  of  mutilation  of  the  child  that  can  be 
effected  will  ensure  delivery  with  a  reasonable  prospect  of  saving 
the  mother,  then  we  should  spare  the  child  and  deliver  it  by 
the  Csesarian  section.  Great  as  is  the  peril  to  the  mother  of 
this  operation,  there  comes  a  point  at  which  it  holds  out  the 
best  chance.  And  to  give  the  best  chance  we  should  endea- 
vour to  perform  the  operation  as  the  first  step — that  is,  by 
election — without  having  previously  damaged  the  prospect  of 
success  by  fruitless  efforts  to  deUver  by  other  means. 
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If  the  obstructing  tumour  be  extra-uterine,  bony  or  semi- 
solid, and  encroaching  to  an  extreme  degree  upon  the  pelvic 
space,  the  argument  for  Caesarian  section  will  be  strengthened. 
If  the  tumour  be  uterine-fibroid,  the  C^sarian  section  must  be 
carried  out  to  the  removal  of  the  uterus  after  Porro's  method. 
Dr.  E.  J.  Lambert  ^  collected  fifteen  cases  in  which  the  Caesarian 
section,  simple,  was  performed.  Two  women  recovered :  one 
operated  upon  by  Mayor,  of  Greneva,  and  one  by  Duclos,  whose 
case  is  cited  by  Tarnier. 

When  labour  is  obstructed  by  an  extra-uterine  gestation, 
the  case  more  especially  calls  for  laparatomy,  and  that  for  a 
double  motive :  first,  to  deliver  the  uterine  child  ;  secondly,  to 
remove  the  extra-uterine  child.  Extra-uterine  gestation-sacs 
•  so  commonly  contract  adhesions  with  surrounding  organs,  that 
little  can  be  expected  from  attempts  to  push  them  out  of  the 
way.  We  are,  therefore,  more  disposed  than  in  almost  any 
other  complication  to  resort  to  laparatomy. 

In  the  case  of  solid  tumours  the  question  of  tapping,  ex- 
cept for  diagnostic  purposes,  will  hardly  arise.  The  rule  in 
dealing  with  solid  tumours  may  be  stated  generally  as  follows : 
Push  them  up  and  aside,  if  possible,  unless  you  see  your  way 
clearly  to  remove  them  altogether.  To  enucleate  a  fibroid 
tumour  from  the  uterus  during  labour  is  a  hazardous  under- 
taking, but  circumstances  may  occasionally  be  favourable. 
Braxton  Hicks  relates  ^  a  case  in  which,  finding  the  head 
arrested  by  a  firm  tumour  so  filling  the  vagina  that  delivery  by 
forceps,  turning,  or  embryotomy  seemed  doubtful,  he  made  a 
small  incision  in  the  lower  part  of  the  tumour,  which,  under 
distension,  permitted  its  enucleation  and  removal.  There  was 
no  bleeding.     The  woman  did  well. 

What  is  best  to  do  in  the  case  of  a  myoma  In  utero  after 
labour  ?  If  it  have  been  seated  at  the  fundus,  especially  if  pro- 
jecting under  the  peritoneum,  it  may  have  escaped  injury,  and 
there  may  be  no  indication  for  treatment.  But  if  the  tumour 
have  projected  into  the  cavity  of  the  uterus  at  its  lower  part, 
it  will  be  likely  to  have  suffered  injury,  leading  to  inflammation 
or  gangrene.  The  uterus,  still  in  a  state  of  active  muscular 
development  and  reflex  irritability,  resents  the  presence  of  the 

'  Eludes  xur  Irs  i/rosscAscs  compliqufca  de  viyitnics  vtvriiis,  1870. 
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tumour  as  a  foreign  body.  The  expulsive  pains  set  up  are  so 
severe  as  to  be  a  source  of  danger;  this  we  have  seen  strikingly 
marked.  Cases  in  which  spontaneous  enucleation  has  been 
efifected  soon  after  labour  have  done  well ;  cases  left  to  nature 
have  set  up  a  low  form  of  metroperitonitis,  and  have  ended 
fatally.  The  indication,  then,  is  strong  to  get  rid  of  the  tumour 
early.  The  mode  of  proceeding  must  be  determined  by  the 
characters  of  the  case  in  hand.  The  cervix,  if  closed,  should 
be  well  dilated  by  a  faggot  of  laminaria-tents ;  then  a  hernia, 
or  other  convenient  knife,  carried  into  the  uterus,  may  be  used 
to  divide  the  capsule  of  the  tumour  freely.  If  the  tumour  pro- 
ject much  into  the  uterine  cavity,  it  may  then  be  possible  to 
shell  it  out,  partly  by  the  fingers  and  partly  by  Museux"s 
vulsellum.  Robert  Barnes's  axis-traction  tumour-forceps  has  an 
excellent  application  here.  If  the  tumour  do  not  project  much, 
and  immediate  enucleation  be  too  difficult,  further  proceedings 
may  be  postponed.  The  uterus,  continuing  to  contract,  may 
drive  the  tumoui-  further  into  the  cavity,  and  in  a  day  or  two 
its  removal  may  be  easier.  This  process  and  other  indications 
will  be  materially  promoted  by  subcutaneous  injections  of 
ergotine.  Hsemorrhage,  if  it  occur,  may  be  checked  by  injec- 
tions of  hot  water,  supplemented,  if  need  be,  by  perchloride  of 
iron.  Foetor  may  be  obviated  by  frequent  injections  of  car- 
bolised  water  or  a  solution  of  bichloride  of  mercury. 

Summary  of  the  Rules  of  Management  of  Labour  com- 
plicated ivith  Tumours. 

Rising  from  the  simplest  cases  to  those  of  extremest  diffi- 
culty, the  general  principles  of  practice  are  as  follows  :  — 

A.  Tumours  complicating  gestation.  If  the  tumour,  be  it 
ovarian  or  uterine,  encroach  seriously  upon  the  pelvic  space, 
interfering  with  the  due  development  of  the  uterus  and  threat- 
ening to  obstruct  labour:  1.  Provoke  abortion  or  premature 
labour.  2.  If  the  tumour  be  ovarian,  as  a  general  rule,  remove 
it.  3.  If  it  burst  or  become  strangulated,  the  rule  to  remove 
it  is  almost  absolute. 

B.  Tumours  obstructing  labour — that  is,  presenting  in  front 
of  the  child  :  1,  Push  the  tumour  above  and  aside  if  possible. 
2.  If  the  tumour  be  fluid,  and  it  be  thought  better  not  to 
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attempt  its  removal,  tap  it  by  aspirator-trocar.  3.-  If  solid, 
puncture  by  aspirator-trocar,  and  if  still  not  diminished  in  bulk, 
remove  it  if  possible  by  enucleation  or  by  ecraseur.  4.  If  the 
tumour  cannot  be  advantageously  acted  upon,  reduce  the  bulk 
of  the  child.  Turn,  perforate,  crush  the  head  by  cephalotribe, 
reduce  by  lamination.  5.  If  neither  tumour  nor  child  can  be 
advantageously  acted  upon  per  vaginam,  resort  to  the  Caesarian 
section. 

C.  When  the  tumours  present  after  the  birth  of  the  child  : 
1.  If  polypoid,  remove  as  soon  as  possible  after  labour  by  wire- 
ecraseur  or  galvanic  cautery  wire.  2.  If  sessile  or  projecting 
from  the  inner  surface  of  the  uterus,  more  especially  if  seated 
in  the  cervix  or  lower  zone  of  the  uterus,  remove  if  possible  by 
enucleation.  3,  If  they  cannot  be  so  removed,  try  to  promote 
expulsion  by  quinia,  ergotine,  and  watch  to  counteract  septi- 
cgemia. 

Prolapsus  or  procidentia  of  the  uterus  as  a  cause  of 
dystocia.  The  uterus  has  been  described  as  entirely  procident 
outside  the  vulva  during  labour,  at  the  natural  term  of  gesta- 
tion. To  accomplish  labour  in  such  a  case  expulsion  must 
depend  upon  the  innate  energy  of  the  uterus  itself.  Complete 
procidentia  in  advanced  pregnancy  must  be  extremely  rare. 
We  may  admit  the  possibility  of  the  prolapsed  uterus  low  in 
the  pelvis  becoming  pregnant.  There  are  no  doubt  cases  of 
apparent  procidentia  uteri  in  which  pregnancy  has  occurred. 
But  we  are  not  aware  of  any  case  in  which  it  has  been  clearly 
demonstrated  that  the  entire  gravid  uterus  was  suspended 
outside  the  pelvis  and  vulva.  It  has  been  said  that  the  entire 
uterus  containing  the  child  has  been  driven  through  the  vulva. 

A  curious  case,  which  comes  under  this  head,  is  cited  by 
Moreau'  from  Chopart.  A  young  woman  had  procidentia 
uteri,  the  result  of  violence  before  marriage.  This  was  never 
reduced  ;  but  after  twenty  years,  the  cervix  becoming  gradually 
opened,  conception  took  place.  Labour  at  term  went  on  for 
twenty-four  hours  without  progress,  when  the  child  was  dead, 
and  the  woman  seemed  expiring.  The  surgeon,  INIarrigue, 
divided  the  cervix  by  incision  and  extracted  the  child.  The 
woman  recovered.     There  is  a  figure  in  Siebold's  '  Journal  fiir 

'   Trii'itf.  jtriitiqiir  firs  Accoiirfirninits,  1838. 
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Grehurtsliulfe,'  1826,  of  a  large  mass  outside  the  vulva  with  a 
foot  projecting,  but  it  is  not  certain  that  the  whole  uterus  was 
outside.  A  more  probable  case  is  that  of  Portal,  treated  in 
conjunction  with  the  first  IMoreau.  A  primipara  had  long 
suffered  from  prolapsus,  l")ut  the  uterus  had  gone  up  during 
pregnancy,  and  only  came  outside  under  violent  straining  in 
aid  of  slight  labour-pains.  The  orifice  was  artificially  dilated 
and  a  livmg  child  was  extracted.  Harvey  relates  a  case  of 
conception  taking  place  in  a  procident  uterus  ;  a  dead  pre- 
mature child  was  expelled. 

The  treatment.  Labour  with  simple  prohipse  is  generally 
tedious,  from  the  fundus  wanting  the  full  support  and  impact 
of  the  abdominal  muscles.  If  the  cervix  be  slow  in  dilating 
and  the  expulsive  power  be  deficient,  the  cervix  should  be 
dilated  artificially  by  the  water-bags,  and  the  forceps  put  on 
the  head,  care  being  taken  to  support  the  perin£eum  and  vulva 
well,  lest  the  lower  segment  of  the  uterus  be  drawn  through. 
In  the  case  of  complete  procidentia — if  such  a  case  occur — 
the  difficulty  is  aggravated  ;  the  uterus  is  away  from  all  its 
auxiliary  forces.  Still  its  inherent  power  may  possibly  expel 
its  contents.  We  should  first  endeavour  to  carry  the  uterus 
back  into  the  pelvis.  If  this  fail,  delivery  must  be  effected 
outside  the  pelvis.  Whether  the  uterus  act  by  itself,  or  it  be 
found  necessary  to  extract  the  child  by  forceps  or  turning,  it 
is  desirable  to  support  the  lower  segment  carefully  by  means  of 
a  square  cloth,  having  a  hole  cut  in  the  middle  large  enough 
to  afford  exit  to  the  child.  This  opening  is  applied  over  the 
OS  uteri,  and  the  four  comers  are  held  up  around  the  uterus, 
so  as  to  coimteract  the  downward  traction  applied  to  the  child. 
Scanzoni  says  the  long  continued  bruising  of  the  uterine  walls 
against  the  pelvis  may  cause  metritis  or  sloughing. 

We  have  not  seen  a  complete  procidentia  of  the  gravid 
uterus  at  term,,  but  we  have  several  times  been  called  to  see  it. 
This  is  what  we  actually  saw  :  an  enormous  fleshy  mass  pro- 
truded beyond  the  vulva,  of  livid  colour,  and  presenting  an 
opening — the  os  uteri — in  its  centre.  On  feeling  the  abdomen 
we  have  found  at  least  a  portion  of  the  uterus,  containing  part 
of  the  foetus,  there.  It  was  clear,  then,  that,  although  the  os 
uteri  and  cervix  might  be  completely  outside  the  vulva,  the 
whole   uterus  was   not.     In  one  case,  in  which    the    midwife 
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said  the  labour-pains  '  were  forcing  the  woman's  body  out,'  we 
found  the  os  uteri  outside ;  and  the  finger  passed  three  inches 
up  along  the  cervical  canal  till  it  was  arrested  by  the  os 
internum  uteri,  upon  which  the  child's  head  rested.  This  con- 
dition is  represented  in  fig.  69. 

Hypertrojphic  elongation  of  the  cervix  utei'i  was  the  real 
condition  in  the  cases  just  referred  to.  It  simulates  closely 
complete  procidentia  on  first  appearance.  In  a  subsequent 
labour  the  case  sketched  came  under  Dr.  Eoper.  He  found  the 
same  condition.  The  elongated  cervix,  then,  was  a  persistent 
condition.  In  another  case  we  found  the  head  had  passed  along 
the  hypertrophied  cervix,  and  was  protruding  the  os  externum 
outside  the  vulva.  In  another  the  hypertrophied  cervix  was  enor- 
mously distended  with  extravasated  blood — cer\"ical  thrombus 
or  haematoma — a  condition  to  which  the  hypertrophied  cervix 
is  especially  exposed.  One  cause  of  dystocia  in  these  cases  is 
the  hardened  state  of  the  os  and  cervix  uteri.  Another  case 
under  our  observation  illustrates  the  influence  of  labour  upon 
the  hypertrophied  cervix.  A  primipara,  aged  twenty-two,  was  in 
labour.  The  cervix  protruded  through  the  vulva  about  three 
inches,  forming  a  mass  equal  to  a  man's  wrist  in  circumference. 
After  reducing  the  cervix  within  the  vagina  the  head  could  be 
felt.  The  cervix  had  a  hard,  gristly  feel.  Free  incisions  in 
the  OS  externum  were  made,  so  that  the  os  externum  was  freely 
opened  up  to  meet  the  natural  expansion  of  the  os  internum. 
She  was  then  delivered  after  an  anxious  labour  of  fifty-two 
hours.  Two  months  after  labour  the  cervix  was  found  hanging 
down  in  the  vagina  like  a  piece  of  shrivelled  skin.  It  was 
amputated.  In  dealing  with  cases  of  this  kind,  it  is  advis- 
able to  wait  until  expansion  takes  place  above,  that  is,  at  the 
OS  internmn,  and  then  meeting  this  by  incisions  or  mechanical 
dilatation  from  below.  The  complication  is  fairly  represented 
in  fig.  69,  designed  from  clinical  observation. 

Robert  Barnes  described  and  figured  an  interesting  case  in 
the  '  Obstetrical  Transactions,'  1876.  The  case  occurred  in  the 
maternity  of  St.  George's  Hospital.  A  pluripara  presented 
herself,  when  in  the  eightli  month  of  gestation,  with  wliat  slie 
described  as  '  protrusion  of  the  womb.*  This  had  been  gradual]}- 
increasing  for  some  months,  causing  much  pain  and  bearing- 
down.     The  os  externum  was  at  least  four  inches  outside  the 
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vulva ;  the  cervix  was  greatly  hypertropliied  and  the  vagina 
everted.  The  protruding  mass  was  reduced,  and  the  parts 
remained  in  situ  until  and  during  labour,  which  was  six  weeks 
before  term.  The  labour  was  quick,  with  no  complication.  She 
died  on  the  seventh  day,  under  signs  of  toxaemia.  The  cervix 
was    elongated    about  3*50  inches  and   much   hypertrophied. 


Fig.  69. — Illustrating  Labour  with  Hypertrophic  Elongation  of  the  Cervix.     (R.  B.) 

The  head  rests  upon  the  os  interaum.    Tlie  os  externum  is  outside  the  Tulra.     The  tigure 
also  shows  t:he  down-dragging  and  distortion  of  the  bladder. 

There  was  a  broad  ring  of  ecchymosed  tissue  at  the  juncture  of 
the  cervix  and  the  body  of  the  uterus.  There  was  metritis 
and  metro-phlebitis. 

Pregnancy  in  compartment  of  a  two-horned  uterus  is  a 
rare  and,  therefore,  peiplexing  complication.     Robert  Barnes 
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was  called  to  a  severe  case  of  convulsions  -with  albuminuria. 
There  had  been  strong  pains  but  no  progress.  Mr,  Garlick, 
who  was  in  attendance,  could  touch  the  presenting  head  ;  but 
Barnes  felt  a  dense  fleshy  septum  between  the  finger  and  the 
head,  although  it  was  clear  that  the  finger  passed  into  the  os 
uteri.  At  last,  following  the  clue  given  by  JNIr.  Grarlick,  we  also 
felt  the  head  directly.  It  was  thus  ascertained  that  there  were 
two  ora  uteri,  each  leading  to  a  distinct  uterine  cavity,  one  of 
which  contained  the  foetus,  the  other  being  empty.     It  was 


Fig.  70. — Representinr;  Gestation  in  one  Uterus,  a  .si-cond  Uterus  bj*  the  side 
Uiiimpregnated.     (After  Oldham.) 

necessary  to  deliN-er  by  craniotomy.  Oldham  describes  a 
similar  case.'  Fig.  70  is  taken  from  his  illustration.  Lefort 
cites  a  ease  from  F.  Tiedmann,^  who  says  there  is  in  the 
Heidelberg  Museum  a  double  uterus  with  double  vagina,  taken 
from  a  woman  who  died  after  labour.  At  her  labour  two  dis- 
tinguished physicians  attended  ;  one  declared  the  woman  was 
not  pregnant,  the  other  that  the  head  was  in  the  os  uteri.  One 
had  explored  the  right  vagina,  the  other  the  left.     Tlie  same 

'   (hiifst  Iliistpitdl  Jh-jwrtx.         '  Joiirn.  Complvm.  dii  Dlct'ionnmrc,  t.  iv. 
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thing  happened  to  two  inidwives  at  the  Maternite,  in  1824. 
The  difficulty  encountered  by  us,  in  the  case  narrated  above,  is 
therefore  not  without  precedent. 

Birnbauni  relates  '  a  case  of  twin-pregnancy,  there  being  a 
f(£tus  in  each  side  of  a  tico-homed  uterus.  A  very  distinct 
saddle-like  depression  was  observed  near  the  umbilicus,  the 
upper  boundary  between  the  two  horns  of  the  uterus.  The 
summits  of  these  rose  to  unequal  heights.  There  was  one 
placenta.  He  relates  also  a  case  of  single  gestation  in  one 
horn  of  a  two-horned  uterus.  There  is  a  valuable  collection 
of  cases  illustrating  this  subject  in  '  Kussmaul.'  (See  also 
Barnes's  '  Diseases  of  Women.') 

In  some  cases  the  septum  is  continued  all  the  way  down 
the  vagina.  There  is  then  a  double  vagina  as  well  as  a  double 
uterus  {see  fig.  70).  One  vagina  only  is  generally  used  in 
copulation.  If  labour  be  obstructed  by  such  a  septum,  it  should 
be  divided  longitudinally  with  a  hernia-knife. 

2.  Dystocia  from  Faults  in  the  Bony  Canal. 
Description   of  the   Deformities   of  the   Pelvis. 

Deformities  of  the  pelvis  are  mostly  the  result  of  disease 
or  injury. 

Stein,  the  younger,  expounded  the  law  that,  like  causative 
diseases  produce  like  forms  of  pelvis.  This  fundamental  pro- 
position should  be  borne  in  mind  when  studying  the  different 
types  of  pelvic  deformity.  The  origin  and  history  of  the 
development  of  the  deformities  observed  are  distinctly  diffe- 
rent, each  type  having  its  special  origin  and  history. 

Standing  between  the  spinal  .column  and  the  legs,  the 
pelvis  is  subject  to  modifications  imparted  from  each  and  both 
of  these  connected  parts  of  the  skeleton.  It  will  bear  the  im- 
press of  faults  existing  in  these  parts  in  addition  to  the  faults 
proper  to  its  own  structure.  It  may  even  be  said  that  the 
derived  deformities  of  the  pelvis  are  the  more  numerous  and 
important. 

The  principal  types  of  pelvic  deformity  are:  (1)  The  rickety 
pelvis ;  (2)  the  osteomalacic  ;  (3)  the  kyphotic ;  (4)  the 
funnel-shaped ;  (5,  6)  the  large  and  the  small  pelvis  =  pelvis 

'  Mmmtsschr .  fiir  Gehurixh.,  1863. 
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sequabiliter  justo  major  and  the  pelvis  justo  minor  ;  (7)  the 
oblique-ovate  of  Xaegele  ;  (8)  the  thorny  pelvis  =  acantho- 
pelys  of  Kilian. 

Then  there  are  distortions  or  obstructions  due  to  bony, 
fibrous,  or  sarcomatous  outgrowths  from  the  pelvic  vralls,  and 
distortions  from  fractures. 

As,  in  the  case  of  normal  labour,  it  has  been  too  much  the 
habit  to  overlook  the  part  played  by  the  lumbar  part  of  the 
spinal  column,  concentrating  attention  upon  the  pelvis,  so  it 
has  been,  although  in  a  less  degree,  with  difficult  labom',  too 
closely  associated  with  pelvic  deformity.  There  is  no  form  of 
pelvic  deformity  in  which  we  can  afford  to  overlook  the  asso- 
ciated spinal  condition.  In  some  cases,  indeed  in  many,  of 
rickets,  osteomalacia,  spondylolisthesis,  the  spinal  distortion  is 
not  only  an  important  factor  in  combination  with  the  pehdc 
distortion  as  causing  dystocia,  but  it  is  an  all-important  factor 
in  producing  the  pelvic  distortion.  There  is,  in  fact,  a  form  of 
lumbar  or  spinal  distortion  special  to  each  typical  form  of 
pelvic  distortion. 

The  truest  and  most  instructive  course  is  to  describe  the 
distortions  according  to  the  diseases  which  produce  them. 
Thus,  we  should  describe  the  distortions  from  rickets,  the 
distortions  from  osteomalacia,  the  distortions  from  spondy- 
lolisthesis, those  from  syphilis  and  scrofula,  not  limiting  the 
description  to  the  changes  wrought  in  the  pelvis,  but  extending 
it  to  include  the  changes  observed  in  the  spinal  column. 

Barbour  reminds  us  that,  in  studying  the  changes  in  the 
pelvis  associated  with  the  abnormally  curved  spine,  we  must 
take  into  account  whether  the  pelvis  itself  is  normal  or  diseased, 
since  a  deformity  of  the  spine  will  produce  different  effects 
accordingly. 

A.  1.  We  l)egin  with  the  rickety  distortions.  These  are  of 
the  most  frequent  clinical  interest.  Rickets,  being  essentially 
a  disease  of  infancy,  affects  not  alone  the  shape  of  the  spinal 
column  and  pelvis,  but  also  their  development.  Hence  it  is 
that  the  rickety  spine  and  pelvis  are  commonly  smaller  in  all 
their  proportions,  as  well  as  deformed.  This  double  abnonnity 
intensifies  the  evils  which  flow  from  each  sepai-ately. 

The  spinal  deformities  from  rickets  are  two  :  lordosis,  or 
arching  forward,  and,  less  frequently,  scoliosis,  or  lateral  curva- 
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ture.  The  common  effect  of  lordosis  is  to  carry  the  sacral 
promontory  forward,  so  as  to  lessen  the  conjugate  diameter  of 
the  pelvis.  The  lordosis  involves  the  upper  sacral  vertebrae. 
Thus  the  brim  of  the  pelvis  is  narrowed  in  two  ways  :  first,  by 
the  overhanging  lumbar  vertebrae ;  secondly,  by  the  projection 
forward  of  the  lower  lumbar  vertebrae  and  upper  sacral  vertebrae. 
This  is  designated  by  Eobert  Barnes  the  '  false  promontory.'  It 
alters  the  normal  Imnbo-sacral  curve,  or  Barnes's  curve,  into  the 
'  curve  of  the  false  promontory  '  {see  fig.  73,  p.  562). 

This  lordosis  is  sometimes  so  great  that  it  constitutes  of 
itself  an  effectual  barrier  to  the  entry  of  the  uterus  and  foetus 
into  the  pelvis.  When  this  occurs,  the  protrusion  forwards  of 
the  uterus  causes  extreme  prominence  and  overhanging  of  the 
belly.  The  effect  is  to  throw  the  axis  of  the  uterus  and  foetus 
into    extreme  divergence  from  the   axis   of  the  pelvic  brim. 


Fig.  71. — Showing  relative  Shapes  and  Dimensions  of  Normal  and  Kickety  Pelves. 

There  is  a  remarkable  example  of  this  deformity  in  St.  Greorge's 
Museum.     The  woman  died  after  craniotomy. 

The  influence  of  lordosis  upon  the  pelvis  is  to  narrow  the 
conjugate  diameter,  to  flatten  the  brim,  and  to  produce  rela- 
tive expansions  or  loops  on  either  side  of  the  pelvis.  The 
general  shape,  as  compared  with  the  normal  brim,  is  seen  in 
fig.  71.  This  form  of  pelvis  may  be  called  the  '  lordotic 
pelvis.' 

When  scoliosis  occurs  there  is  often  oblique  distortion  of  the 
brim  as  well  as  flattening.  A  perpendicular  drawn  from  the 
symphysis  pubis  will  strike  on  one  side  of  the  promontory. 
Double  or  compensated  scoliosis  sometimes  is  not  attended  by 
pelvic  deformity. 

Eickets  occurring  in  earliest  infancy,  before  the  component 
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parts  of  the  inuominate  bones  have  become  fused,  may  lead  to 
the  triangular  or  trefoil  deformity,  somewhat  resembling  that 
produced  by  osteomalacia.  Indeed,  Hohl  contends  that  rickets 
and  osteomalacia  are  the  same  disease.  There  is  a  tendency, 
as  development  proceeds,  to  gain  the  normal  shape.  Hence  we 
rarely  find  in  the  adult  rickety  pelvis  a  well-marked  triangular 
deformity. 

Fig.  72  is  an  extreme  example  of  rachitic  pelvis.  The 
specimen  comes  from  a  dwarf  upon  whom  Kobert  Barnes  per- 
formed Csesarian  section  after  fruitless  attempts  at  embryotomy, 
and  irremediable  injury  had  been  inflicted.  The  pelvis  is  in 
St.  Thomas's  Museum.     The  specimen  shows  the  tendency  of 


Fig.  72. — Uiekety  Pelvis,  showing  Contraction  of  the  Conjugate  Diameter  or  the  Flat 
Pelvic  Brim  and  Expansion  of  the  Outlet.     (After  Barnes.) 

this  deformity  to  divide  the  lirim  into  tVvo  parts,  one  on  either 
side  of  the  projecting  promontory,  so  that  the  available  space  is 
reduced  to  one  of  the  loops  of  the  figure  CX). 

Deformities  and  contractions  from  rickets  vary  greatly  in 
degree.  The  'simple  flat  rachitic  pelvis'  of  Litzmann,  the. 
most  common  form,  is  often  said  to  have  its  traiisvei^e  dia- 
meter absolutely  lengthened.  In  some  specimens  the  basis 
of  the  sacrum  actually  exceeds  the  normal  width.  Our  own 
observations  lead  us  to  believe  that  actual  excess  of  transverse 
diameter  is  rare.  The  transverse  diameter  is  only  relatively 
excessive.  Thus,  if  we  take,  as  is  nearly  always  the  case,  the 
relation  of  the  transverse  diameter  to  the  conjugate  in  the 
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standard  pelvis  to  be  nearly  as  9  :  7,  we  shall  find  the  transverse 
diameter  of  the  rickety  pelvis  in  most  cases  not  to  exceed  8, 
and  the  relation  of  this  to  the  conjugate  will  vary  from  8:1, 
8:2,  8:3,  or  8:4.  Contraction  may  be  said  to  begin  at  10 
centimetres,  or  4  inches. 

The  rickety  pelvis,  as  we  have  seen,  is  small  generally  ;  the 
narrowing  bearing  principally  upon  the  conjugate,  but  affecting 
in  less  degree  the  other  diameter  also.  Hicks  has  arrived  at 
a  similar  conclusion.  He  has  supplied  us  with  measurements 
of  ten  rickety  pelves  in  Guy"s  ^Museum.  In  two  only  of  these 
does  the  transverse  diameter  measure  5  inches.  That  is  the 
ordinary  dimension  ;  whilst  four  measure  4*75  inches,  three  4*50 
inches,  and  one  4*25  inches  only.  The  pelvis,  as  a  whole,  is 
lighter.     The  bones  are  rigid. 

It  is  quite  probable  that  deformities  vary  in  kind  and 
degree  in  different  countries,  as  they  certainly  vary  in  fre- 
quency. In  England  the  poorer  classes  are  better  fed,  clothed, 
and  housed  than  in  most  countries  on  the  Continent,  and  the 
general  hygienic  condition  is  superior.  In  some  districts  on 
the  Khine  and  around  Milan  osteomalacia  is  a  frequent  result 
of  the  miserable  conditions  under  which  the  labouring  classes 
exist ;  whilst  in  England  the  disease  is  so  rare  that  many 
men  in  large  practice  have  never  seen  a  case.  On  the  Continent 
rachitis  also  seems  far  more  frequent  than  with  us.' 

'  This  will  account  for  the  richness  of  the  literature  upon  the  narrow- 
pelvis  produced  by  our  German  brethren,  and  the  meagreness  of  our  own. 
It  is  the  best  answer  that  can  be  pleaded  against  the  reproach  addressed  to 
Tis  by  Spiegelberg.  If  we  cannot  vie  with  the  German  school  in  writino-s 
upon  the  subject,  it  is  because  they  write  from  abounding  materials,  which 
with  us  are  wanting.  But  have  we  not  done  better  ?  We  have  largely  pre- 
vented those  fliscases  which  lead  to  deformity.  The  frequency  of  narrow 
pelves  in  Germany  xaay  be  estimated  from  the  following  data  :  Michaelis  and 
Litzmann  found  an  average  of  13  to  15  per  cent.,  Schwartz  between  22  and 
23  per  cent.,  Schroeder  of  1-i-G  per  cent.,  Spiegelberg  about  14  per  cent. ;  so 
that— citing  Spiegelberg — nearly  every  seventh  pelvis  must  be  stamped  as 
contracted.  These  figures  are  mainly  deduced  from  hospital  records.  And 
here  again  the  Germans  possess  the  great  scientific  advantage  of  enjoying 
numerous  opportunities  of  pursuing  and  completing  their  clinical  observations 
in  the  dead-house.  If  we  cannot  approach  the  figures  attained  in  Germany 
in  the  number  of  narrow  pelves,  neither  can  we  in  the  mortality  in  cliild- 
bed.  Before  the  introduction  of  the  Factory  Acts,  limiting  the  age  at 
which  girls  can  be  employed  in  this  country,  deformed  pelves  were  more 
common  in  our  manufacturing  towns.     Eadford  informed  us  that  within  his 
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The  influence  of  rickets  is  seen  upon  the  innominate  bones. 
They  are  generally  smaller,  thinner,  sometimes  diaphanous  in 
the  middle  ;  and  they  are  often  flattened  outwards,  so  that  the 
crest  of  the  ileum  is  straight er  than  in  the  standard  pelvis. 

The  Grermans  recognise  three  principal  forms  of  narrow 
pelves  (see  Litzmann  and  Spiegelberg)  :  (1)  The  simple 
straight-narrowed  or  flat  pelvis,  the  conjugate  diameter  being 
slio-htlv  shortened ;  (2)  the  uniformly  contracted  pelvis  ;  and 
(3)  a  combination  of  the  above,  the  generally-contracted  flat 
pelvis.  These  have  a  special  significance,  so  that  it  is  of 
practical  importance  to  distinguish  them  from  the  other  and 
much  rarer  forms. 

The  simple  flat  pelvis  is  the  most  common.  Two  forms  of 
flat  pelvis  are  seen  :  first,  the  flat,  non-rachitic  pelvis.  The 
flattening  is  caused  by  the  pressing  downwards  and  forwards  of 
the  sacrum  between  the  innominate  bones  ;  in  short,  its  trans- 
verse axis  being  rotated.  Thus  the  inclination  is  not  increased, 
and  the  diminution  of  the  conjugate  diameter  is  inconsiderable, 
rarely  falling  below  8  centimetres,  or  3-50  inches.  Secondly, 
there  is  the  rickety  flat  pelvis,  contracted  in  all  its  dimensions. 

The  efi"ect  of  rickets  upon  the  pelvis  below  the  brim  is 
variable.  The  cavity  and  outlet  are  in  many  cases  apparently 
expanded.  Not  that  there  is  absolute  increase  of  room,  but 
the  relative  dimensions  compared  with  those  of  the  brim  are 
larger.  This  difference  is  due  to  the  excess  of  pressure  bearing 
upon  the  brim  during  development  of  the  skeleton.  There  is 
often  narrowing  of  the  pubic  arch,  approximation  of  the  tubera 
ischii,  and  sometimes  incurving  of  the  lower  part  of  the  sacrum 
and  coccyx.  Still,  as  a  rule,  in  rickety  pelvis  the  sacrum  at 
the  upper  part  is  straightened,  and  forms  a  plane  running 
backwards,  and  the  bones  at  the  outlet  diverge. 

Hence  two  things  follow :  First,  obstruction  is  most  marked 
at  the  brim  ;  secondly,  there  is  generally  space  enough  at  the 
outlet  and  in  the  cavity  for  the  obstetric  hand,  and  therefore 
for  operations  upon  the  child. 

time  deformities  had  become  imich  rarer  in  Manchester,  and  he  attributed 
this  in  a  grejit  measure  to  the  operation  of  these  Acts.  The  improvement  of 
the  physical  conditions  of  the  labouring  classes,  aimed  at  the  prevention  of 
deformities,  offers  a  splendid  field  for  the  beneficent  application  of  German 
science. 
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The  rachitic  distortion  is  rarely  syniinetricaL  ()ne  side  of 
the  pelvis  is  commonly  narrower  than  the  other. 

The  triangular  pelvis  with  contraction  is  associated  with 
rickets  and  scoliosis. 

Nai^'oiving  of  the  pubic  arch,  is  not  uncommon.  It  is 
sometimes  associated  with  kyphosis.  By  throwing  the  child's 
head  backwards  it  is  apt  to  cause  laceration  of  the  perina^um. 
It  hinders  the  descent  and  rotation  of  the  head,  and  often 
calls  for  the  forceps.  Another  condition  of  the  symphysis 
pubis  is  undue  height.  This  carries  the  vulva  and  outlet  of 
the  pelvis  so  far  backward  as  to  be  a  great  hindrance  to  coitus 
and  to  the  progress  of  labour.  The  axis  of  the  outlet  is 
seriously  deviated.  This  is  not  necessarily  dependent  upon 
rickets.  The  normal  height  is  4  centimetres,  ol*  1*50  inch. 
Chantreuil  measured  one  7  centimetres,  or  2-75  inches. 

Diagnosis  of  the  rickety  pelvis.  The  aspect  of  the  subject 
is  often  characteristic.  There  is  dwarfing  of  stature,  prominent 
belly.  Eickets  may  be  suspected  from  the  low  stature  and 
ungraceful  gait.  It  is  often  attended  by  marks  of  imperfect 
development,  and  by  spinal  deviation.  The  sacrum  is  re- 
markably flat  externally.  On  internal  examination  the  tubera 
ischii  may  be  felt  a  little  converging,  so  as  to  narroAV  the 
outlet ;  but  sometimes  nothing  unusual  may  be  noticed  at  this 
part,  but  on  pressing  the  finger  backwards,  its  tip  strikes  the 
sacrum  or  its  promontory,  whilst  the  knuckle  is  perhaps  applied 
to  the  arch  of  the  pubes.  In  a  healthy  pelvis  this  cannot  be  done. 
The  value  of  pelvimetry  has  been  referred  to  in  Vol.  I.  No 
pelvimeter  surpasses  Van  Huevel's.  Its  application  is  often 
of  great  scientific  value.  But  we  believe  that  in  clinical  work 
few  surgeons  of  experience  rely  upon  any  instrument  save  the 
hand.  This  gives  information  that  can  be  obtained  in  no  other 
way.  When  there  is  obstruction,  or  retarded  labour,  or  other 
cause  to  suspect  pelvic  contraction,  the  most  practical  course 
is  to  induce  antesthesia,  and  to  pass  the  hand  into  the  vagina. 
In  this  way  we  can  explore  the  entire  pelvis,  take  note  of  its 
various  dimensions,  and  ascertain  the  relations  of  the  foetus. 

In  the  minor  degrees  of  rickety  distortion,  there  may  be 
no  outward  indication  upon  which  to  hazard  a  presumptive 
opinion.  The  difficulty  comes  before  us  at  the  moment  of 
labour.      Then,  progress  being  obstructed,  we  search  for  the 


560  DYSTOCIA.  CHAP.  XI. 

cause.  We  may  then  find  flattening  of  the  sacrum ;  ex- 
ternal measurement  between  the  lumbo-sacral  joint,  and  the 
symphysis  pubis  may  give  less  than  7  inches.  The  distance 
between  the  anterior  superior  spinous  processes  and  that 
between  the  crests  of  the  ilia  may  be  less  than  normal.  But 
here  again  the  only  safe  method  is  internal  exploration  by  the 
hand.  If  the  finger  easily  touch  the  sacrum  or  promontory, 
and  if  the  head  be  felt  resting  upon  the  pelvis,  its  vault  ex- 
panding above  the  points  of  contact  on  the  brim,  we  may 
assume  that  there  is  contraction  and  disproportion. 

The  following  circumstances  should  provoke  the  suspicion 
that  there  is  pelvic  deformity  :  A  protracted  first  stage  of  labour ; 
slow  dilatation  of  the  cervix ;  premature  rupture  of  the  mem- 
branes ;  an  unduly  transverse  position  of  the  head,  the  forehead 
being  lower  than  the  occiput ;  an  abnormal  presentation  ;  failure 
of  the  presenting  part  to  enter  the  pelvic  cavity,  although  the 
cervix  may  be  dilated  ;  approach  to  a  pendulous  belly,  the 
fundus  uteri  being  lower  than  usual,  pointing  more  forwards. 

Pelvic  deformity  may  generallv  be  recognised  by  the 
characters  it  imposes  on  the  course  of  labour.  As  a  natural 
pelvis  governs  the  process  of  labour  according  to  certain  definite 
laws,  so  do  the  various  forms  of  abnormal  pelves,  each  in  its 
own  manner,  control  the  process. 

The  mechanism  of  labour  in  rickety  distortion  will  depend 
upon  the  degree  of  deformity.  First,  in  the  most  extreme 
cases,  in  which  the  lumbar  vertebree  hang  over  the  pelvic  brim, 
and  the  brim  itself  is  narrowed  to  two  inches  or  less  in  the 
conjugate  diameter,  the  obstruction — always  supposing  a  mature 
f,£tus — is  complete  ah  initio  ;  the  presenting  part  of  the  foetus 
is  simply  shut  out ;  it  cannot  enter  the  blocked  pelvis.  In  this 
case  there  can  hardly  be  said  to  be  a  mechanism  of  labour. 
Either  the  Caesarian  section  must  be  resorted  to,  or  the  fcetus 
must  be  mutilated  to  bring  it  through  the  pelvis  piecemeal. 

In  the  case  of  the  mo(Jerately  contracted,  flat,  or  rickety 
pelvis,  the  conjugate  diameter  being  nan-owed  and  the  pro- 
montory pi-ojecting,  the  head  can  hardly  enter  the  brim  in  an 
oblique  diameter  ;  it  must  almost  necessarily  present  with  its 
long  diameter  in  relation  with  the  long  or  transverse  diameter 
of  the  pelvic  brim.  The  anterior  side  of  the  head  will,  in  the 
early  stage  of  laliour,  overlap  more  or  less,  according  to  the 
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degree  of  contraction,  the  symphysis  pubis.  The  broader  ex- 
panse of  the  occiput,  not  so  easily  entering  the  pelvis  as  the 
narrower  sinciput,  is  delayed  a  little  on  the  edge  of  the  brim ; 
thus  the  forehead  will  be  at  first  driven  lowest  in  the  pelvic 
cavity.  The  dri\dng  force  increasing  up  to  a  certain  point  with 
the  resistance,  the  head  is  gradually  moulded  by  being  flattened 
in  its  transverse  or  bi-parietal  diameter,  inducing  gi-eat  over- 
lapping of  the  frontal  and  parietal  bones,  so  as  to  adapt  itself 
to  the  flattened  brim  of  the  pelvis.  The  projecting  promon- 
tory changes  the  direction  of  the  axis  of  the  brim,  depressing 
it  so  as  to  bring  it  nearer  to  the  horizon — that  is,  it  is  made  to 
form,  with  the  horizontal  datum-line,  an  angle  less  than  30°. 
The  lower  end  of  this  false  axial  line  would  fall,  not  upon  the 
coccyx,  but  higher  up,  at  some  point  in  the  hollow  of  the 
sacrum,  whilst  the  upper  end  would  fall  below  the  umbilicus. 
There  is  increased  inclination  of  the  pelvis.  The  consequence 
of  this  is  that  the  head  must  travel  more  directly  backwards 
under  the  projecting  promontory  than  when  the  pelvis  is 
normal ;  it  must,  in  fact,  travel  sharply  round  the  promontory, 
doubling  it  in  order  to  get  into  the  pelvic  cavity.  The  poste- 
rior side  of  the  head  is  comparatively  fixed  against  the  pro- 
montory, whilst  the  anterior  side  of  the  head  at  first  occupies 
nearly  all  the  brim  of  the  pelvis,  the  sagittal  suture  running 
across  the  brim  and  being  much  nearer  the  promontory  than 
the  symphysis  pubis.  In  short,  the  asynclitism  of  normal  rela- 
tions is  exaggerated  in  this  form  of  abnormal  labour.  The 
head  describes  the  first  curve,  '  the  curve  of  the  false  promon- 
tory,' an  exaggeration  of  Barnes's  curve.  Having  got  so  far,  the 
occiput  usually  descends  and  comes  forward,  and  enters  Carus's 
curve  ;  this  curve,  too,  is  sharpened.  The  resultant  parturient 
curve  of  the  rickety  flat  pelvis  is  strongly  marked.  The 
figure  (73)  shows  the  extent  of  the  departure  from  the  'true 
parturient  curve  ';  how  both  are  governed  by  VC,  the  verte- 
bral curve;  and  how  the  inclination  and  axes  are  changed. 

The  head  is  delayed  at  the  brim.  Litzmann  found  that  in 
normal  pelves  the  head  had  entered  the  pelvis  before  labour  in 
70  per  cent.,  whilst  in  naiTOw  pelves  the  head  had  entered 
in  18  per  cent,  only  ;  also  that  with  normal  pelvis  the  head 
got  into  the  pelvis  in  24  per  cent,  before  the  rupture  of  the 
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membranes,  and  with  narrow  pelvis  the  head  descended  into  the 
pelvis  in  56  per  cent,  after  complete  dilatation  of  the  cervix. 

Thus  labour  begins  with  a  combination  of  unusual  condi- 
tions. 

One  effect  of  the  delay  of  the  head  upon  the  brim  is  that 
the  lower  segment  or  cervix  of  the  uterus  projects  into  the 
pelvis.  Under  uterine  contractions,  the  head  not  being  fixed, 
a  larger  quantity  of  liquor  amnii  is  driven  down,  and  the  lower 
part  of  the  ovum,  filled  with  water  and  driven  into  the  cervical 
canal,  gradually  stretches  the  cervix.  This  distending  action 
is  aided  by  the  longitudinal  shortening  of  the  uterus.  If  the 
cervix  be  yielding,  the  bag  of  membranes  unfolds  it  fi'om  above 
downwards  in  half-globular  form :    if  the   cervical  canal  offer 


Fig.  7.3. — Showing-  tlie  Comparison  of  tiie  Sacro-Vertebral  and  Parturient  Curves  in 
Xormal  and  Rachitic  Pelves. 

DH.  Horizontal  datnm-line.    SP.  .Symphysis  pubis.     /V.  Promontory.     ]'C.  Vertelmil 
curve.    PC.  Parturient  curve. 


more  resistance,  the  fruit-sac,  if  its  elasticity  favour,  is  pressed 
down  more  or  less  in  the  form  of  a  cylinder  through  the 
OS  uteri.  Hence  results  frequent  premature  bursting  of  the 
membranes.  This  is  due  to  the  greater  direct  pressure  of  the 
uterine  contractions  u[)on  the  lower  point  of  the  fruit-sac. 
This  is  unfavourable  to  mother  and  child  ;  a  large  quantity  of 
liquor  amnii  escaping,  the  uterine  and  placental  circulation  is 
hindered,  the  head  cannot  expand  the  cervix  quickly,  and  tlie 
orderly  course  of  uterine  aciion  is  prevented.     There  is  unequal 
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pressure  upon  the  cervical  ring,  it  bears  unduly  upon  certain 
points ;  hence  bruising,  perhaps  more  serious  injury.  Similar 
injmy  threatens  the  vagina.  Not  seldom  the  obstructed  circu- 
lation in  the  cervix  and  vagina  from  undue  pressure  leads  to 
swelling  of  the  soft  parts,  adding  to  the  difficulty. 

If  the  contraction  of  the  conjugate  diameter  be  more  pro- 
nounced— that  is,  to  about  3*50  inches — the  first  stage  of  labour 
will  be  more  protracted  still ;  the  presenting  part  will  remain  for 
a  longer  time  above  the  brim ;  the  os  uteri,  wanting  the  dilating 
force  of  the  liquor  amnii  and  head,  will  be  more  slow  in  open- 
ing ;  perhaps  the  cord  will  come  down — and  this  is  especially 
liable  to  occur  if  the  membranes  rupture  early,  since  the  head 
cannot  block  the  brim.  At  length  violent  pains  may  force  the 
head  into  the  strait.  The  conditions  already  described  will  be 
observed  in  a  more  exaggerated  degree.  It  is  in  these  cases 
and  in  the  preceding  class  that  some  additional  force,  applied 
«  fronte  by  the  forceps,  is  often  valuable  in  economising  and 
supplementing  the  struggling  vis  a  tergo. 

In  the  still  more  contracted  conjugate,  where  it  is  reduced 
to  3  inches  or  a  little  less,  the  head  can  hardly  enter  at  all ;  it 
rests  upon  the  brim,  touching  at  two  or  three  points  only,  there- 
fore perfectly  movable,  except  when  fixed  by  the  driving  power ; 
and  there  it  will  long  remain  unless  its  bulk  be  reduced.  In 
these  cases  a  marked  indentation,  even  fracture  of  the  frontal 
or  parietal  bone,  caused  by  the  long  and  violent  pressure  against 
the  projecting  promontory,  has  been  noticed.  This  injury  is 
not  necessarily  fatal.  It  is  useful  to  bear  this  in  mind,  because 
in  the  event  of  the  forceps  having  been  used  this  might  be 
assigned  as  the  cause.  We  have  known  actions  for  damages 
threatened  on  this  ground,  even  although  mother  and  child 
have  done  well. 

Blood-effusion  on  the  brain  may  be  caused,  and  occasionally 
the  child  suffers  facial  paralysis  in  consequence  of  pressure. 

The  mother  is  obviously  exposed  to  all  the  perils  of  pro- 
tracted and  obstructed  labour — that  is,  to  exhaustion,  lesions  of 
the  uterus,  vagina,  and  bladder,  bsemoiThage,  and  pueqjeral 
disease.  It  is  a  generally  recognised  fact  that  in  rachitic  sub- 
jects successive  labours  become  increa-singly  difficult.  This 
fact  is  important  to  remember.  Thus,  a  woman  may  be  de- 
livered of  a   live  child  without   aid   in  her  first    labour,  be 
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delivered  with  difficulty  by  forceps  or  turning  in  a  second  or 
third  labour,  and  be  delivered  by  craniotomy  in  a  subsequent 
labour.  Such  a  history  might  be  unjustly  cited  as  a  reproach 
to  the  obstetrist  whose  lot  it  is  to  encounter  the  advanced 
deformity  or  increased  size  of  the  child. 

/ 

The  transversely  contracted  joelvis. 

2.  There  are  two  forms  :  A.  The  two-sided  synostotic,  or 
double  ankylotic,  or  Robert's  pelvis.  It  is  marked  by  narrow- 
ness of  the  sacrum,  especially  by  the  diminution  of  its  wings, 
and  ankylosis  of  both  sacro-iliac  joints.  The  sacrum  is  scarcely 
wider  at  the  upper  part  than  at  the  lower,  and  presents  a  long 
quadrangle.  The  whole  sacrum  is  sunk  deeply  between  the 
innominate  bones,  which  rise  above  it  behind ;  they  are  also 
stretched  out  forwards.  The  ischia  approach  each  other  and  the 
edge  of  the  sacrum  ;  the  transverse  diameters  are  extremely 
contracted ;  the  pelvis  is  generally  somewhat  symmetrical.  ■ 

The  most  common  cause  consists  in  primary,  congenital 
narrowness  of  the  wings  of  the  sacrum,  either  from  inflamma- 
tion attacking  the  already  developed  ilio-sacral  joints  leading 
to  their  ankylosis,  or  from  defective  development  of  these  joints 
leading  to  synostosis.  The  prognosis  is  bad.  Of  eight  cases  six 
cases  were  delivered  by  Caesarian  section. 

B.  The  kyphotic  distortion.  Spinal  kyphosis  induces  a 
peculiar  deformity  of  the  pelvis,  called  by  Breisky'  and 
Hugenberger  -  the  '  kyphotic  transversely-contracted  pelvis ; 
by  Michaelis,  the  '  transversely-contracted  pelvis  '  ('  das  quer- 
verengte  Becken ').  Litzmann  describes  ^  a  case.  The  most 
recent  contribution  to  the  subject  is  Dr.  Barbour's  beautifully 
illustrated  work  on  '  Spinal  Deformity  in  relation  to  Obstetrics,' 
1884.  The  illustration,  fig.  74,  is  borrowed  from  Hugen- 
berger. 

This  form  of  pelvis  resembles  the  pelvis  of  the  lowrr  mam- 
malia, of  the  human  infant,  of  the  Bushmen,  and  Malayans  of 
Java.  It  is  interesting  to  compare  fig.  74  witli  thr  ideal 
scheme  of  the  Andamanese  pelvis  (fig.  5d<,  Vol.  I. ).    The  dimen- 
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sions  of  the  brim  are  reversed,  the  antero-posterior  diameter 
being  lengthened,  and  the  transverse  shortened.  These  altered 
relations  are  made  clear  by  reference  to  fig.  75. 


^, 


Fig.  74. — Kypliotic  Pelvis,  showinfc  Lengthening  of  the  Conjugate  and  Contraction 
of  the  Transverse  Diameter.    (After  Hugenberger.) 

The  change  of  shape  of  the  pelvis  seems  to  be  due  to  the 
kyphosis  of  the  spine.  The  lumbar  vertebrae  retreating, 
arching   backwards,   carry  the    related    upper  sacral  vertebrte 


X^= 


l"iG.  7.'). — Sho-\ving  Comparative  Outlines  of  Brim  of  .Standard  and  Kyphotic  Pelvis. 

back  with  them,  thus  effacing  the  promontory.  It  does  not 
appear  that  this  effacement  increases  the  total  capacity  of 
the  brim  ;  the  lengthening  of  the  conjugate  is  gained  at 
the  expense  of   the  transverse   diameter.     In  a  specimen  in 
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St.  Bartholomew's  Museum  we  find  the  conjugate  diameter  is 
5'25  inches,  and  that  of  the  transverse  4-50  inches,  nearly.  In 
some  Continental  specimens  the  transverse  narrowing  is  more 
marked  than  this.  Where  the  disease  begins  before  puberty, 
the  development  of  the  pelvis  is  arrested  generally,  the  result 
being  that  the  pelvis  is  small  as  well  as  distorted. 

In  one  form  the  transverse  diameter  is  not  shortened,  but 
the  conjugate  is  much  lengthened,  as  in  a  specimen  in  St. 
Thomas's  Musuem.  Barbour  found  '  the  conjugate  of  the  cavity 
increased,  but  to  a  less  degree  than  at  the  brim.  'The  sacrum 
is  narrowed  transversely  and  elongated  vertically ;  its  vertical 
curvature  is  diminished  throughout.  At  the  outlet  the  con- 
jugate is  not  usually  altered.  The  transverse  may  be  con- 
tracted, and  that  to  an  extreme  degree.  The  pubic  arch  is 
narrowed.     Thus  the  true  pelvis  is  funnel-shaped.' 

The  upper  half  of  the  sacrum  is  rotated  backwards  and  up- 
wards; the  lower  half  forwards  and  inwards.  The  innominate 
bones  rotate  from  below  inwards  to  upwards  and  outwards  on 
an  axis  drawn  through  the  hip-joints  perpendicularly  to  the 
drag  of  the  ilio-femoral  ligaments,  so  that,  under  the  resistance 
which  these  bands  undergo  in  opposition  to  the  drag  of  the 
sacrum  backwards,  the  upper  half  of  the  innominate  bones  is 
moved  outwards  and  forwards,  the  lower  half  inwards  and  back- 
wards. Hence  the  increase  of  the  transverse  diameter  of  the 
great  pelvis,  and  the  diminution  of  this  diameter  in  the  cavity, 
and  especially  at  the  outlet  of  the  small  pelvis.  The  tuberosities 
of  the  ischia  and  the  spinous  processes  come  nearer  together, 
and  the  pubic  arch  is  narrowed.  The  small  pelvis  becomes 
deeper. 

In  some  cases,  as  in  one  by  Stadfeldt,  cited  by  Spiegelberg, 
a  lordosis  of  the  lumbar  vertebrfe  attends  the  kyphosis,  with  the 
result  of  forming  a  roof  to  the  pelvis,  as  in  spondylolisthesis, 
constituting  the  '  pelvis  obtecta.' 

The  diagnosis  is  indicated  by  the  stooping  forwards  of  the 
body,  the  thighs  projecting  forwards,  and  by  the  recognition  of 
the  kyphosis.  It  is  distinguished  from  other  deformities, 
especially  from  the  osteomalacic,  by  the  great  distance  between 
the  iliac  spines,  the  flatness  of  theahe  of  the  innominate  bones, 
and  the  difficulty  in  reaching  the  promontory. 

The  characters  of  the  kyphotic  pelvis  are  for  the  most  part 
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the  inverse  of  the  typical  rickety  pelvis.  Most  of  the  diameters 
which  rickets  diminish,  are  increased  in  kyphosis.  In  rickets  the 
sacrum  is  driven  down  under  the  weight  of  the  trunk  ;  it  is  not  so 
high ;  it  has  tm-ned  round,  so  that  its  base  is  carried  down  and 
forwards  in  nutation,  whilst  its  point  turns  upwards  and  back- 
wards. In  the  kyphotic  pelvis  the  sacrum  is  erected,  its  base 
being  carried  backwards  and  upwards.  The  sacro-vertebral 
articulation  is  much  above  the  linea  innominata.  At  the  level 
of  this  line  is  found  the  upper  part  of  the  second  sacral  vertebra. 
This  articulation  presents  a  certain  relief,  the  two  bones  forming 
it  making  a  jutting  angle  forwards  instead  of  receding  as  in 
the  normal  pelvis. 

Labour  is  obstructed  at  the  beginning.  The  normal  rela- 
tion between  head  and  pelvis  is  reversed.  The  Caesarian  section 
has  been  found  necessary,  although  delivery  could,  we  imagine, 
almost  always  be  effected  by  embryotomy.  The  induction  of 
labour  is  indicated.  Hugenbero-er  and  Phsenomenhoff  remark 
on  the  greater  frequency  of  occipito-posterior  positions.  This 
was  the  position  in  Barbour's  case.  We  have  long  noted  the 
frequency  of  occipito-posterior  positions  in  connection  with 
the  funnel-shaped  pelvis  and  flattened  promontory,  conditions 
which  are  now  shown  to  indicate  kyphosis.  Champneys ' 
analyses  thirty-two  cases.  He  says  right  occipito-iliac  position 
is  much  commoner  than  the  left. 

The  Osteomalacic  Deformity. 

3.  Osteomalacia  =  mollities  osshtm.  This  disease,  almost 
always  arising  after  maturity,  attacks  bones  fully  developed. 
We  saw,  however,  in  the  Munich  Museum  a  specimen  of  intra- 
uterine osteomalacia. 

It  produces  a  very  remarkable  deformity.  This  bears  chiefly 
upon  the  spine  and  pelvis,  the  long  bones  being  comparatively 
unaffected.  The  bones,  losing  their  mineral  constituents, 
become  soft  and  yield  under  pressure.  The  pelvis  and  lumbar 
vertebrae,  forming  a  compressible  centre  between  the  upper  part 
of  the  body  and  the  legs,  give  way  ;  all  the  bones  sink  inwards, 
collapsing  concentrically.  The  spine  falls  downwards  and  for- 
wards, squatting,  the  subject  losing  notably  in   stature.     In 
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many  instances  the  lower  lumbar  vertebrse  dip  into  the  pelvic 
cavity.  Specimens  in  St.  Bartholomew's  Musemn  and  St. 
Greorge's  illustrate  this  in  a  striking  manner.  The  heads  of 
the  femora  drive  in  the  acetabuia  and  sides  of  the  pelvis.     In 


Fig.  76. — Osteomalacic  Pelvis,  showing  the  Beak-like  shape  of  the  Pubes.     (R.  B.) 

scsme  cases  the  ilia  are  doubled  up,  folding  in  like  wet  paste- 
board. The  pubic  bones  are  flattened  together  by  their  pos- 
terior surfaces  so  as  to  form  a  beak  or  rostrum,  so  distinct  that 
the  finger  and  thumb  can  seize  it  through  the  living  structures. 


Fic;.  77 — Sliowing  Conijiai-ative  (tiitliiies  ot"  Brim  ot' Stmidartl  niul  Osteomalacic 

Pelves. 

The  effect  upon  the  brim  is  to  produce  the  extreme  cordate  or 
trefoil  .shape,  somewhat  resembling  the  letter  Y  {see  fig.  77). 
The  cavity  and  outlet  sliare  the  general  couci>ntric  compression, 
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dififering  thus  from  the  rickety  distortion.  There  is  really  no 
pubic  areli ;  the  tubera  ischii  are  closely  approximated ;  the 
outlet  is  almost  obliterated.  The  obstetric  result  is  that  in 
marked  cases  it  is  scarcely  possible  to  introduce  two  fingers. 
There  is  little  or  no  room  for  manipulation  or  for  working 
instruments,  so  that  we  are  commonly  compelled  to  get  at  the 
foetus  from  above  by  the  Caesarian  section. 

The  concentric  compression  is  not  always  symmetrical.  In 
the  Strasburg-  Lying-in  Hospital  are  specimens  in  which  one 
side  is  much  more  driven  in  than  the  other.  In  the  Kadford 
Museum,  JNIanchester,  is  a  specimen  in  which  the  promontory 
or  last  lumbar  vertebra;  actually  touch  the  innominate  bone. 
To  study  osteomalacia  on  a  large  scale,  one  must  visit  the 
German  museums.     The  disease  is  nearly  extinct  in  England. 

The  disease  occurs  in  men  as  well  as  in  women,  but  rarely. 
In  a  large  proportion  of  cases  the  disease  has  been  started 
during  pregnancy  or  puerpery,  affording  another  striking 
example  of  the  value  of  studying  general  pathology  by  the 
light  of  the  physiology  and  pathology  of  gestation. 

Once  begun,  it  is  pretty  sure  to  be  aggravated  in  succeed- 
ing gestations.  It  seems  probable  that  lactation  acts  by  the 
waste  of  calcareous  matter  through  the  milk.  But  it  occurs 
independently  of  gestation,  as  in  a  striking  case  forming  the 
basis  of  a  memoir  by  Robert  Barnes.'  It  seems  to  be  almost 
endemic  in  the  rice-fields  around  Milan,  and  in  other  places 
where  the  poorer  classes  exist  under  every  form  of  physical  dis- 
tress. But  we  have  seen  it  developed  in  women  in  easy  circum- 
stances. It  tells  more  especially  upon  the  vertebrae  and  pelvis, 
the  long  bones  escaping  in  great  measure.  Letheby  examined 
the  urine  in  Eobert  Barnes's  case,  and  found  ,37  per  1 ,000  of 
solid  matter,  consisting  of  urea,  extractive,  and  salts.  There 
was  a  large  excess  of  earthy  phosphates.  We  found  during 
the  active  stage  of  the  disease  a  large  excess  of  urea,  of  alka- 
line and  earthy  phosphates,  and  extractive,  almost  constantly 
a  little  sugar,  and  sometimes  a  little  albumen. 

The  obstetric  relations  are  especially  interesting.  One 
important  feature  that  distinguishes  the  osteomalacic  pelvis 
from  all  other  forms  is  its  dilatability.  Just  as  it  undergoes 
concentric  infolding   by  virtue  of  its  softness,  so  it  may  be 

'   Med.  Chlr.  Tram.,  1862. 
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opened  out  again  eccentrically  under  pressure  from  within. 
This  property  is  occasionally  turned  to  account  in  labour. 
Kilian  '  discusses  this  point,  and  relates  a  strikingly  instruc- 
tive   illustration.      Ed.  Yon   Siebold  -wrote    him  this  history: 

'  Tr has  long  been  burning  with   desire  to  perform   the 

Csesarian  section.  At  length  he  thought  he  had  a  suitable 
case — a  woman  afflicted  with  osteomalacia.  He  invited  his 
colleagues,  amongst  them  Osiander,  to  the  operation.  The 
woman  lay  on  the  operating  table,  when  Osiander  begged 
permission  to  make  an  examination.  He  made  it,  and  gra- 
dually passed  in  his  whole  hand,  forcing  the  soft  pelvic  bones 
apart,  turned  the  child,  and  brought  it  through  living.    He  told 


Fig.  78. — Shows  Comparative  Views  in  section  of.  the  Xormnl  Pelvis  (the  strong 
line),  the  Osteomalacic  Pelvis  (the  fine  line),  and  the  Rickety  Pelvis  (the  dotted 
line). 

Von  Siebold  next  day,  with  tears  of  joy  in  his  eyes, "  Yesterday 
I  saved  a  woman  from  Ctosarian  section,  and  also  from  death."' 
Kilian,  Yon  Kitgen,  Hall,  Spengel,  Litzmann,  and  Tyler  Smith 
relate  cases  proving  the  same  point.  The  late  Professor 
Lazzati,  of  Milan,  informed  us  that  his  experience  was  to  the 
same  effect.  It  may,  then,  be  taken  as  a  fact  that  the  pelvis 
is  sometimes  dilatable  enough  to  permit  of  delivery  per  mas 
naturales,  and  that  this  method  demands  trial  before  resorting 
to  CfEsarian  section  or  embryotomy. 

It  deserves  to  lie  borne  in  mind  that  osteomalacia  may  be 
arrested.      Kilian  says,  'That   osteomalacia   heals    is    lieyond 
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dispute,  but  whether  it  is  ever  cured  is  altogether  doubtfuL' 
Breslau  and  Litzmann  give  cases  which  recovered  mainly  under 
the  use  of  cod-liver  oil.  Two  cases  under  Robert  Barnes  re- 
covered under  the  same  remedy. 

The  funnel-shaped  pelvis.  The  peculiarity  of  this  distor- 
tion consists  in  the  brim  being  of  fair  proportions,  whilst  the 
tuberosities  of  the  ischia  and  the  sacrum  converge,  narrowing 
the  outlet.  We  have  met  examples  of  it  amongst  the  Aveavers 
of  Bethnal  Green  and  others  who  from  childhood  spent  a  great 
part  of  their  lives  in  a  sitting  posture.  Imperfect  nutrition, 
no  doubt,  disposes  to  it.  It  is  frequently  referred  to  by  the 
Dublin  School.  A  marked  case  came  under  our  care,  the 
subject  being  a  lady  who  exhibited  no  other  mark  of  having 
suffered  in  health.  Her  first  two  children  had  been  sacrificed 
by  craniotomy ;  in  the  third  pregnancy  labour  was  induced  at 
seven  months ;  the  forceps  brought  the  head  without  difficulty 
to  the  outlet,  when  the  disproportion  became  too  manifest  to 
permit  a  hope  of  its  passing  in  this  way.  We  turned,  and 
delivered  a  child  which  survived. 

This  history  is  a  fair  clinical  illustration  of  the  process  of 
labour  in  the  funnel-shaped  pelvis.  The  head  may  engage  in 
the  pelvis  and  descend  to  the  floor,  where  it  gets  arrested ; 
rotation  is  impeded.  After  allowing  fair  time  for  moulding, 
aided  by  compression  of  the  forcejjs,  it  is  found  that  the  head 
cannot  pass.  It  must  be  lessened  in  bulk  by  craniotomy,  if  we 
find  that  it  cannot  be  brought  through  after  turning.  The 
funnel-shaped  pelvis  is  one  of  the  features  of  kyphosis.  The 
sacro-coccygeal  joint  may  be  anhjlosed.  This  produces  an  effect 
similar  to  the  funnel-shaped  pelvis.  In  such  a  case  we  may 
have  to  choose  between  lessening  the  head  and  forcible  fracture 
of  the  ankylosis,  to  allow  the  coccyx  to  revolve  backwards. 

Spondylolisthetic  Distortions. 

4.  Spondylolisthesis  is  the  sliding  down  of  the  lumbar  ver- 
tebrge  upon  the  upper  sacral  vertebra.  This  gliding  down 
throws  two  or  more  lumbar  vertebra  into  the  cavity  of  the 
pelvis,  producing  a  new  and  false  promontory  in  front  of  and 
lower  than  the  true  one.  It  not  only  contracts  the  conjugate 
diameter,  but,  by  partly  filling  the  pelvic  cavity,  prevents  the 
uterus  and  child  from  entering. 
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The  figure  is  taken  from  Kilian,  who  first  described  the  dis- 
tortion. The  pelvis  is  in  the  Prague  ^Museum.  In  another 
specimen  described  by  Kilian,  the  false  conjugate  starts  from 
the  second  lumbar  vertebra,  the  third,  fourth,  and  fifth  having 
all  sunk  into  the  pelvis.  Since  Kilian  (1853)  attracted  atten- 
tion to  this  distortion,  several  important  memoirs  have  illus- 
trated it.  The  most  recent  and  interesting  are  those  of  Xeuge- 
bauer  (1884)  and  Swedehn  (1884). 

Franz  Neugebauer  concludes  from  a  critical  examination  of 


Fig.  70. — Spondvlolistlietic  Pelvis,  showinjj  Dislocation  into  the  Pelvic  Brim  of  the 
Lumbar  Vertebraj.    The  '  Prague  Pelvis.'     (After  Kilian.) 

4,  fourth  vertebra  ;  5,  fifth  hiinb:ir  vertebra. 


all  the  known  cases — namely,  17  museum  specimens  and  26  in 
living  subjects — that  '  the  sliding  of  the  vertebr;p  is  a  deforma- 
tion always  produced  in  extra-uterine  life,  witliout  the  inter- 
vention of  any  primitive  dyscrasia  or  disease  of  the  bones, 
inflammatory  or  specific  (that  is,  it  is  not  rachitic,  osteomalacic, 
caries,  or  osteistis).  It  is  produced  by  the  physiological  weight 
of  the  trunk  acting  under  the  influence  of  certain  surgical 
predispositions,  especially  when  this  weight  is  augmented  by 
overloading  the  body,  by  repeated  pregnancies,  c*v:c.  ;  and  this 
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deformity  is  not  limited  to  the  yaero-lumbar  articulation  nor 
necessarily  confined  to  age  or  sex.' 

In  most  of  the  cases  observed  there  is  simply  a  sliding- 
down  of  the  anterior  half  of  the  fifth  lumbar  vertebra — that  is, 
of  the  half  of  the  vertebra  upon  which  the  fourth  lumbar 
vertebra  bears  with  its  direct  weight ;  the  posterior  half  of  the 
vertebra  keeps  its  place.  Thus  the  vertebra  is  lengthened  by 
dragging  upon  the  anterior  half.  Tliis  lengthening  is  well 
marked  in  some  cases. 

Dr.  JS'eugebauer  demonstrated  his  views  to  the  Obstetrical 
Society  in  1884.  A  committee,  consisting  of  Neugebauer, 
William  Adams,  Xoble  Smith,  A.  Doran,  and  Robert  Barnes, 
examined  the  specimens,  and  confirmed  the  accuracy  of  his 
conclusions.  Neugebauer  further  discovered  a  characteristic 
specimen  in  the  museum  of  University  College.  This  specimen 
Dr.  Grraily  Hewitt  brought  before  the  Society. 

A  case  described  by  Robert  Barnes  ^  seemed  to  be  caused 
by  fracture.     Neugebauer  admits  fracture  as  a  possible  cause. 

Spondylolisthesis  obstructs  labour  by  encroaching  on  the 
pelvic  cavity.  According  to  the  degree,  it  may  compel  resort 
to  craniotomy  or  the  Caesarian  section.  In  our  own  case  we 
brought  on  labour  prematurely. 

5.  Distortion  from  disease  of  the  pelvic  articulations. 

(a)  The  jjelvis  obliqite-ovata,  or  the  '  schrag-verengtes 
Becken'  of  Naegele.  The  illustration  (fig.  80)  is  taken  from 
Naegele's  classical  work.  It  is  a  fair  type  ;  but  there  are  various 
modifications  of  this  distortion. 

An  essential  condition  of  this  pelvis  is  the  loss  of  size  or 
development  of  one  side  of  the  sacrum.  In  nearly  all  the 
cases  the  hip-bone  of  the  defective  side  is  pushed  higher  and 
backwards  ;  in  many  cases  the  ilio-sacral  joint  of  the  afifected 
side  is  ankylosed  ;  there  is  one-sided  synostosis.  On  the  sound 
side  the  innominate  bone  is  more  strongly  inclined,  pushed 
outwai-ds  from  the  symphysis.  The  distortion  is  most  marked 
at  the  brim. 

The  diagnosis  is  not  difiicult.  The  subjects  are  mostly 
deformed  on  one  side.  Measurements  of  the  two  sides  of  the 
pelvis  will  give  different  dimensions. 

The  effect  upon  labour  is  according  to  the  degree  of  the 
'   Obsf.  Tranx.,  18Gr>. 
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distortion.      If  marked,   the   head   cannot  follow   its   normal 
movements.     Craniotomy  may  be  necessary. 

(J3)  Another  form  of  the  obliquely-distorted  pelvis  is  that 
arising  in  young  subjects  having  one  leg  shorter  than  the  other, 
or  ankylosis  of  one  hip-joint.  In  such  cases  the  lame  side 
is  less  developed  than  the  other  side ;  the  pelvis  is  obliquely 
contracted  ;  a  perpendicular  drawn  from  the  promontory,  which 
should  represent  the  conjugate  diameter,  falls  on  one  side  of 
the  symphysis.  This  distortion  will  disturb  the  relation  between 
head  and  pelvis,  and  according  to  its  degree  necessitate  forceps, 
turning,  craniotomy. 


Fig.  80.— Obliquely  Distorted  Pelvis,  or  Xnogelc's  Pelvis.     (NacgeM.) 

The  accmthopelys,  or  Stachelbed'en  of  Kilian.  This  may  be 
called  the  '  thorny  pelvis.'  Syphilitic,  strumous,  or  rheumatic 
diseases  may  affect  the  bones  of  the  pelvis,  as  they  do  the 
bones  of  the  cranium  and  other  parts.  Sharp  ridges  or  needle- 
like  projections  shoot  up  from  the  bones.  The  bones  are  also 
at  times  enlarged,  spongy,  thick,  even  distorted.  The  most 
frequent  seat  of  these  projections  or  outgrowths  is  the  sacrum  ; 
but  they  may  be  found  in  any  part.  If  ridges  or  spikes  occur 
on  the  edge  of  the  pelvic  brim  or  on  the  symphysis,  the  uterus, 
forced  down  upon  them,  may  be  cut  or  stabb<'d  in  labour.  We 
have  seen  a  ridge  formed  on  the  linea  ileo-pectinea  so  pro- 


CHAP.  XI.  PELVIC  TUMOURS.  575 

minent  and  sharp  as  to  give  a  knife-like  edge.  Probably  in  the 
syphilitic  cases  evidence  of  disease  may  be  found  in  other  parts 
of  the  skeleton  as  well,  thus  helping  to  a  diagnosis. 

With  the  history  of  the  various  forms  of  pelvic  deformity 
before  us,  we  may  usefully  note  Duncan's  theory  of  the  de- 
velopment of  pelvic  deviation.  He  says  the  sacrum  does  not 
act  like  the  keystone  of  an  arch  ;  it  forms  a  strong  transverse 
beam,  suspended  by  means  of  the  sacro-iliac  ligaments,  between 
the  two  curved  cotylo-sacral  beams ;  the  weight  of  the  body 
acts  as  a  force  tending  to  draw  the  sacral  ends  of  the  cotylo- 
sacral  beams  downwards  and  inwards,  which  movement  is 
counteracted  by  the  upward  and  inward  pressure  of  the  heads 
of  the  femora  (on  the  cotyloid  ends  of  these  beams),  as  well  as 
by  the  tie-beam  of  the  pubic  bones. 

This  theory  was  adduced  to  explain  the  changes  which  the 
normal  pelvis  undergoes  in  passing  from  the  infantile  to  the 
adult  type,  and  also  such  abnormal  types  as  the  rickety  and 
malacosteon.  More  recent  researches  have,  however,  shown 
that  the  peculiarities  in  form,  which  were  attributed  by  Duncan 
and  others  to  the  weight  of  the  body  transmitted  in  the  manner 
described  above,  may  be  present  in  the  pelvis  before  birth. 
Fehling,  who  has  studied  specially  the  development  of  the 
normal  pelvis,  has  demonstrated  that  the  vertical  curving  of 
the  sacrum,  the  transverse  widening  of  the  brim,  the  incurva- 
tion of  the  cotylo-sacral  beams,  are  found  already  in  the  foetal 
pelvis.  The  researches  of  Kehrer  into  the  mode  of  origin  of  the 
rickety  type  of  pelvis  have  shown  that  this  abnormal  form  is 
sometimes  developmental.  With  regard  to  the  malacosteon 
alone,  all  investigators  are  agreed  that  the  peculiarities  of  form 
are  due  to  the  action  of  the  weight  of  the  trunk  on  the  cotylo- 
sacral  beams.  The  history  of  spondylolisthesis,  in  which  the 
last  lumbar  vertebraj  may  be  taken  as  the  analogue  of  the 
sacrum  in  rickets,  seems  to  tell  against  Duncan's  theory. 

Turaours  rjroiuinrj  from  the  jjelvic  ivalls  may  so  encroach 
upon  the  pelvic  space  as  to  render  the  passage  of  the  child 
difficult  or  impossible.  These  tumours  may  be  bony  exostoses, 
fibrous,  sarcomatous,  or  cancerous.  They  most  frequently 
spring  from  the  sacrum.  In  the  classical  cases  of  Naegele  and 
Shekleton,  one  of  which  is  copied  into  nearly  every  text-book, 
the  pelvis  was  quite    blocked.      The   labours    of   the   woman 
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in  Shekleton's  case  had  become  increasingly  difficult  as  the 
tumour  grew.  This  history  enforces  the  indication  to  induce 
labom-  early  enough  to  permit  safe  passage  of  the  foetus,  and 
if  the  Caesarian  section  is  performed,  to  remove  the  uterus 
on  Porro's  method.  "We  assisted  Dr.  Greenhalgh  at  St.  Bar- 
tholomew's at  a  similar  case.  We  could  just  feel  a  foot,  but 
both  failed  to  deliver.  Mr.  Skey  performed  C»sarian  section. 
The  woman  died.  The  pelvis  was  found  filled  by  a  sarcomatous 
tumour.  In  a  case  to  which  we  were  summoned  to  deliver  by 
Csesarian  section,  we  succeeded  in  delivering  after  craniotomy. 
The  woman  recovered.  The  tumour  did  not  gro^v  in  a  marked 
manner,  and  we  saw  her  occasionally  at  the  London  Hospital 
for  some  years  afterwards. 

Berry  relates  ^  an  instructive  case  of  obstruction  from 
medullary  cancer  springing  from  the  bones  of  the  sacrum. 
As  it  felt  fluctuating  it  was  punctured.  A  large  quantity  of 
florid  blood  flowed.  After  great  exertions  the  child  was  de- 
livered after  craniotomy  and  turning,  but  the  woman  died  in 
an  hour.     The  uterus  and  vagina  were  found  lacerated. 

The  diagnosis  is  generally  not  difficult.  The  uterus  and 
child  are  obstructed  above  the  pelvis.  Examination  by  vagina 
realises  the  blocked  condition  of  the  pelvic  cavity ;  the  vagina 
is  compressed  and  distorted.  By  rectum  the  mass  is  more 
clearly  defined  ;  it  is  felt  projecting  the  vaginal  wall  and  closing 
the  passage. 

In  cases  of  marked  obstruction  from  immovable  tumours  in 
the  pelvis,  clinical  experience  points  to  the  Caesarian  section  as 
an  elective  proceeding.  It  is  true  that  this  operation,  itself 
surrounded  by  great  peril,  may,  even  if  successful,  only  give 
the  woman  a  short  reprieve.  But  this  prospect  is  better  for 
her  than  the  imminent  danger  of  speedy  death  attending 
attempts  to  deliver  jjer  vies  nntnrales.  Then  there  is  the 
probability  of  saving  the  child;  and  this  should  turn  the  scale 
in  favour  of  the  Coesarian  section. 

Distortion  from  fracture.  Under  violence  sustained  before 
or  during  gestation  the  bones  of  the  pelvis  may  be  fractured, 
and  undergo  repair  with  more  or  less  deformity.  The  parts 
most  liable  to  fracture  are  the  alai  of  the  ossa  innominata. 
If  limited  to  the  upper  or  false  pelvis,  the  course  of  gestation 

'  Oltuf.  Tniim.,  vol.  vii. 
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and  labour  may  not  be  seriously  impeded.  But  if  the  frame- 
work of  the  true  pelvis  be  broken,  since  it  is  almost  impossible 
to  secure  accurate  readjustment  of  the  parts,  distortion  is  most 
likely  to  ensue.  This  distortion  must  almost  necessarily  tell 
upon  the  cavity  and  brim  of  the  pelvis,  and  thus  cause  an 
obstruction  to  hibour. 

The  split  pelvis.  'Das  gespaltene  Becken '  of  Litzmann. 
This  is  almost  always  associated  with  defective  union  of  the 
abdominal  walls  and  bladder.  In  Walter's  case  the  symphysis 
was  open,  although  the  abdominal  walls  were  united.  The 
pelvis  is  flattened.  A  property  of  obstetric  interest  is  that  it 
is  distensible. 

Dystocia  from  the  Foetus. 

A.  Obstacles  occurring  with  the  Healthy  Foetus, 

(a)  Anomalies  of 'presentation  and  X->osition.  It  will  be 
enough  in  this  place  simply  to  indicate  them.  The  clinical 
history  will  be  told  when  describing  the  operations.  The 
breech  or  trunk  may  present  in  such  a  way  that  labour  will 
be  obstructed. 

(b)  The  head  may  present  with  error  of  inclination,  and 
there  may  occur  faults  in  the  movements  of  descent  and 
rotation. 

(c)  There  may  be  association  of  one  or  more  limbs  with 
the  presenting  part — that  is,  a  hand  may  come  down  with  the 
head  ;  or  there  may  be  nuchal  displacement  of  an  arm — that  is, 
an  arm  may  hitch  behind  the  neck. 

(d)  There  may  be  excessive  development  of  the  foetus  in 
head,  shoulders,  or  body.  Several  cases  of  children  born  alive 
at  term  weighing  over  17  lbs.,  and  even  20  lbs.,  are  recorded. 
(See  Xeale's  '  Digest,'  and  '  Lancet,'  1884,  for  one  by  Dr. 
Hodgson.)  Ossification  too  mucli  advanced  may  diminish 
plasticity. 

The  errors  of  position  of  the  child  may  depend  upon,  or  be 
associated  with,  errors  of  the  other  factors  of  labour,  especially 
faulty  pelvis. 

(e)  The  umbilical  cord  may  impede  labour  by  being  too 
short,  or  by  getting  twisted  round  the  child's  neck  or  body.  In 
either  case  the  descent  of  the  child  may  be  impeded,  it  being 
tethered  to  the  uterus. 
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It  is  visual  to  class  prolapsus  of  the  cord  under  the  head  of 
dystocia.  Strictly  speaking,  prolapsus  of  the  cord  cannot 
oppose  a  serious  obstacle  to  labour,  in  so  far  as  this  means 
the  passage  of  the  child.     But  it  endangers  the  child's  life. 

B.  Obstacles  from  Pathological  Conditions  of  the  Foetus. 

The  principal  of  these  are  hydrocephalus,  hydrothorax, 
anasarca,  ascites,  distension  of  the  bladder,  emphysema, 
tumoui's  on  the  surface  of  the  body,  deviations  of  the  spinal 
cord,  spina  bifida,  cystic  or  other  enlargement  of  the  liver  or 
kidneys,  ankylosis  of  the  limbs,  morbid  attachment  of  the  foetus 
to  the  placenta  or  uterus. 

Monsters  not  uncommonly  cause  dystocia. 

Tumours  on  some  part  of  the  foetus  may  present  a  serious 
and  puzzling  obstruction.  Cystic  tumours,  the  sac  of  a  hydro- 
rachis,  ectopy  of  the  intestines,  parasitic  tumours,  as  of  a  foetus 
grafted  upon  some  part.  The  cystic  hygroma  is  most  common 
on  the  sacral  region.  A  remarkable  example  of  sacral  tumour 
is  figured  from  a  specimen  in  St.  Thomas's  Museum,  in  the 
'  Obstetric  Operations.' 

C.  Death  or  impending  death  of  the  foetus.  In  connection 
with  this  there  may  be  emphysematous  distension  from  putre- 
faction, or  the  rigor  mortis  may  prevent  the  adaptations  of  the 
foetus. 

D.  Head  of  fadus  detached,  and  remaining  in  utero. 

E.  Multiplicity  of  foetuses.  («)  Foetuses  being  in  separate 
sacs,  there  may  be  wasted  expelling  force.  (6)  The  foetuses 
may  be  in  one  sac  and  get  in  each  other's  way.  There  may 
arise  entanglement  of  the  limbs  or  other  parts  of  the  foetuses. 

F".  Ectopic  gestation  has  been  studied  under  '  Tumom\s.' 
G.  Dystocia  from  faulty  condition  of  the  placenta.     The 

complications  arising  from  placenta  prsevia  and  other  conditions 

have  been  described  under  '  Haemorrhage.' 

Clinical  Classification  of  Cases  of  Dystocia. 

The  following  distribution  of  the  cases  of  dystocia  according  to 
their  practical  therapeutical  indications  will  be  found  useful : — 

1.  Disproportion  or  delay  that  can  be  overcome  without 
injurv  to  the  mother  and  with  probable  safety  to  the  child. 
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Dystocia  arising  in  this  v,ny  is  met,  (a)  by  increasing  the 
^is  a  teryo,  or  driving  force,  by  pressure  on  the  uterus,  or 
manual  pushing-out  of  the  child  ;  (6)  by  putting  on  vis  a  f route, 
or  traction-force.  Then  the  lever  or  forceps  is  indicated  if 
the  head  present,  and  turning  or  traction  by  hand  if  the  arm 
or  breech  present. 

2.  Disproportion  that  can  be  overcome  without  injury  to 
the  mother  but  with  sacrifice  of  the  child.  The  treatment 
indicated  is  to  reduce  the  bulk  of  the  child  by  perforator, 
crotchet,  cephalotribe,  cranioclast,  forceps-saw,  ecraseur,  basio- 
tribe. 

3.  Disproportion  beyond  either  of  the  preceding  cases,  but 
to  be  overcome  with  possible  or  probable  safety  to  mother 
and  child.  This  demands  the  Caesarian  section  in  its  various 
modifications. 

This  classification  is  essentially  clinical.  The  diagnostic  dif- 
ferentiation of  the  classes  of  cases  does  not  necessarily  demand 
a  precise  recognition  of  the  exact  causes  of  the  disproportion 
and  difficulty.  The  preceding  analysis  of  these  causes,  accord- 
ing to  the  factor  affected — that  is,  the  soft  parts,  the  pelvis,  or 
the  foetus — is  essentially  scientific  and  abstract.  This  scientific 
analysis,  again,  differs  from  the  clinical  analysis  in  this  :  in  the 
latter,  two  or  more  of  the  causes  described  in  the  scientific 
analysis  may,  and  frequently  do,  act  in  combination.  One  alone 
might  not  produce  dystocia  in  a  serious  degree ;  but  two  or 
more  of  them,  each  by  itself  insufficient,  may,  by  accumulating 
or  exaggerating  action,  produce  serious  dystocia. 

This  clinical  survey  of  dystocia  must  be  read  in  connection 
with  the  symptomatology  or  history  of  dystocia,  given  at  the 
introduction  of  the  subject  {see  p.  522). 

When  labour  is  obstructed,  one  of  two  conditions  of  the 
foetus  occurs.  It  is  either  hnpacted  or  arrested.  What  mean- 
ing is  attached  to  these  terms  ?  The  foetus  may  be  stationary 
from  simple  arrest  or  from  impaction.  Arrest  is  due  to  want  of 
expelling  power,  or  to  some  hitch  from  failure  of  accommoda- 
tion of  the  foetus  to  the  particular  part  of  the  passages  in  which 
it  is  placed.  The  fcetus  may  be  arrested  in  cases  where  both 
pelvis  and  foetus  are  of  normal  proportions.  It  may  also  be 
arrested  in  cases  of  disproportion,  due  to  excessive  size  of  the 
head  or  very  narrow  pelvis,  or  from  malposition,  so  that  the 

p  p  2 
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presenting  part  of  tlie  child  cannot  enter  the  pelvis,  but  rests 
upon  it,  movable. 

hnpaction,  on  the  other  hand,  ai'ises  when  the  head  or  other 
presenting  part  is  jammed  in  the  pelvis,  wedged  in  so  that  it 
cannot  advance  nor  be  easily  pushed  back.  There  is,  as  the 
French  call  it,  '  enclavement.^  This  condition  arises  when  the 
pelvis  is  contracted,  but  is  open  enough  to  admit  the  foetus  a 
little  way  ;  it  occurs  in  arm-presentations ;  even  when  the  pelvis 
and  foetus  are  normal,  the  child  is  wedged. 

The  signs  of  the  foetus  being  in  danger  are  convulsive 
movements  or  twitchings  of  its  limbs.  These  are  indications 
of  impending  asphyxia.  The  heart  flagging,  as  ascertained  by 
auscultation  and  feeling  the  cord ;  then  pulse  ceasing  ;  voiding 
meconium.  These  signs  indicate  urgency  to  deliver  in  the 
child's  interest ;  and  this  is  rarely  manifested  without  there 
being  at  the  same  time  expediency,  at  least,  to  deliver  in  the 
interest  of  the  mother. 
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CHAPTER  XII. 

FORCErS. 

OEXERAL  1'R1NCIP.LES  RULING  OBSTETRIC  OPERATIOXS.  THE  FOR- 
CEPS :  ITS  POWERS  ;  RULES  GOVERXING  ITS  USE  ;  APPLICATION 
IN  OCCIPITO-ANTERIOR  POSITION  OF  HEAD,  IN  OCCIPITO- 
rOSTERIOR,  FACE,  AND  BROW  ;  OVERHANGING  BELLY  ;  AFTER- 
COMING    HEAD.     DANGERS    ATTENDING    USE    OF    FORCEPS. 

The  Operations. 

General  Discussion  of  Obstetric  Operations. 

The  instruments — including  the  master-instrument,  the' hand 
— have  been  described  in  the  chapter  on  the  '  Armamentarium 
Obstetricium.'  We  have  now  to  study  the  appHcation  of  those 
instruments,  the  indications  for  their  use,  and  the  modes  of 
using  them. 

Certain  general  principles  govern  obstetric  surgery.  Tlie 
first,  and  most  important  of  all,  is  to  accept  as  our  guide  in 
every  operation,  as  nearly  as  possible,  the  processes  adopted  by 
Nature  in  ordinary  labour,  and  this  rule  applies  with  peculiar 
force  to  delivery  by  turning  and  by  the  forceps.  In  these  opera- 
tions the  duty  of  the  surgeon  is  to  help  Xature,  not  to  supplant 
her.     She  is  rarely  utterly  at  fault. 

Another  principle  of  action  is  to  ponder  well  whether  we 
can  save  both  mother  and  child.  Turning  and  the  forceps  are 
generally  designed  to  accomplish  this  twofold  good  result.  This 
is  the  highest  and  most  gratifying  achievement  of  conservative 
obstetrics. 

The  next  principle  is,  when  we  are  compelled  to  abandon 
the  hope  of  saving  mother  and  child,  to  do  our  utmost  to  save 
the  mother.  It  is  told  of  the  great  Xapoleon,  that  when  the 
question  was  put  to  him,  in  the  case  of  his  wife  in  labour,  he, 
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anxious  as  he  was  for  an  heir — a  djTiasty  at  stake — answered, 
'  Save  the  mother;  it  is  her  right.'  To  save  the  mother,  even 
at  the  sacrifice  of  her  child,  is  the  plain  duty  of  the  surgeon. 

Xext  comes  the  question,  when  the  case  of  the  mother  is 
hopeless,  how  to  save  the  child. 

Lastly  comes  the  question,  ha\ang,  either  through  expe- 
rience of  past  labours  or  from  recognition  of  danger  during 
gestation,  arrived  at  the  conclusion  that  the  safety  of  mother 
or  child,  or  of  both,  is  imperilled  by  letting  gestation  go  on  to 
term,  whether  we  cannot  by  art  avert  threatening  evil,  by 
bringing  the  gestation  to  a  premature  conclusion.  This  opera- 
tion brings  us  back  to  the  highest  aim  of  conservative  obstetrics. 

A  lesson  drawn  from  the  above  propositions  is,  that  we  trace 
in  their  successive  applications  the  guide  to  a  scale  of  opera- 
tions. There  is  a  progressive  advance  from  the  sa\dng  or  con- 
servative operations  to  the  sacrificial  operations.  The  operations 
stand  in  a  series  rising  in  severity.  From  the  forceps  and  turn- 
ing we  pass  to  embryotomy  and  the  Caesarian  section ;  and  then, 
retracing  our  steps,  we  resort  to  the  induction  of  labour. 

A  fifeneral  idea  of  the  indications  which  guide  in  the  selec- 
tion  of  operations,  in  so  far  as  dystocia  depends  upon  pelvic 
distortion,  may  be  derived  from  the  following 

Scheme  of  Relations  of  Pelvic  Coxtractions  to  :Modes  of  Delivery 
AT  Term  ;  Child's  Head  Assujied  to  be  Normal. 

Conjugate  diameter  Operations  at  term.  Operations  at  seven 

reduced  to  months. 

4  to  4-25  in.  may  ecd  in  natural  labour 

4  to  3-75  in.      „        „       forceps  or  turnine       .         .  Natural  labour 

3-75  to  3o0  in.  „        „       turnino:        ....  Forceps 

350  to  2-25  in.  ,,        „      craniotomy  .         .         .  Turning 

„  „_       ,  ,,  .  r craniotomy  doubtful,  1  ^       .  ^ 

2-25  to  1-75  m.  „        ,.   ^      ^        •  *•  ^        •     Craniotomy 

L     Cajsarian  section     J . 

Ca>.sariaQ  section 
eliminated 

Taking  tlie  same  measurements  in  labour  at  seven  monthsy 
by  sliding  down  the  scale  of  operations,  as  in  the  third  column, 
we  find  that  natural  labour  takes  the  place  of  forceps,  forceps  of 
turning,  turning  of  craniotomy,  craniotomy  of  Ca?sarian  section  ; 
and  thus  the  Caesarian  section  is  eliminated. 

In  this  table  there  is  seen  some  overlapping  in  the  appli- 
cation of  the  various  operations.     It  is  obviously  impossible  to 
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construct  rigid,  absolute  rules.     Other  factors  besides  that  of 
mere  pelvic  narrowing  commonly  enter  into  the  case. 

The  choice  of  the  operation  in  any  particular  case  is  too 
often  determined  by  the  accidental  and  relative  perfection  of 
or  familiarity  with  particular  instruments.  And  so,  it  may  be 
added  as  a  corollary,  will  be  the  result  to  mother  and  child. 
Thus,  a  man  who  has  only  reached  that  stage  of  obstetric  de- 
velopment which,  is  content  with  a  short  or  single-curved 
forceps,  will  be  armed  with  more  or  less  efficient  perforator 
and  crotchet.  He  persuades  himself  that  the  case  is  not  a 
fit  one  for  the  forceps,  and  so  resorts  to  the  easy  but  sacrificial 
operation  of  craniotomy.  Or  if  he  have  been  accustomed  to 
use  a  comparatively  short  double-curved  forceps  like  Simpson's, 
which  will  mostly  fail  to  seize  the  head  at  the  pelvic  brim,  he 
may  resort  to  turning,  an  operation  vastly  more  dangerous  to 
the  child ;  or  to  craniotomy,  which  destroys  it. 

At  the  present  day  we  may  boast  of  having  good  and 
efficient  instruments  of  all  kinds,  each  capable  of  doing  excel- 
lent work  in  its  own  peculiar  sphere,  and,  moreover,  endowed 
with  a  certain  capacity  for  supplanting  its  rival  instruments. 
For  example,  the  long  double-curved  or  the  triple-curved  forceps 
is  adapted  to  supplant  craniotomy  in  a  certain  range  of  cases 
of  minor  disproportion.  Hence  it  follows  that  it  is  of  more 
importance  to  have  a  good  forceps  which  can  save  life,  than  it 
is  to  have  a  good  perforator  which  destroys  life.  At  the  same 
time  it  is  eminently  desirable  to  possess  the  most  perfect 
means  of  bringing  the  foetus  through  a  very  narrow  pelvis,  in 
order  to  minimise  the  necessity  of  resorting  to  the  Caesarian 
section.  Our  aim,  then,  should  be  to  perfect  all  our  instru- 
ments, to  make  each  one  as  good  of  its  kind  as  possible. 

And  first,  and  above  all,  it  is  necessary  to  cultivate  to  the 
utmost  the  master  instrument,  the  hand.  Many  of  the  most 
difficult  and  beneficial  operations  are  performed  by  the  hand 
alone.  (Jbstetric  surgery  has  this  peculiarity :  its  operations 
are  carried  on  in  the  dark,  our  only  guide  being  the  informa- 
tion conveyed  by  the  sense  of  touch.  The  mind's  eye  travels  to 
the  fingers'  ends.  The  hand  is  a  diagnostic  as  well  as  a  surgical 
instrument.  The  hand  thus  possesses  an  inestimable  superiority 
over  all  other  instruments.  Its  every  movement  is  regulated 
by  consciousness.     Even  more  than  instruments  vary  does  the 
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obstetric  hand.  Care  and  experience  will  to  some  extent  im- 
prove the  most  clumsy.  But  just  as  a  bad  forceps  cannot  be 
made  to  do  the  work  that  a  good  one  will  easily  accomplish,  so 
the  originally  awkward -hand  will  never  attain  to  the  skill  of 
the  master. 

The  powers  of  the  forceps.  The  first  point  in  the  study 
of  an  instrument  is  to  determine  what  it  can  do.  We  find 
that  the  powers  inherent  in  the  forceps  are  three.  Thus, 
applied  to  the  child's  head,  it  is  endowed:  (1)  with  the  power 
of  compression — that  is,  of  moulding  the  head;  (2)  with  the 
power  of  traction  ;  (3)  with  a  leverage  power. 

1.  Compression.  The  child's  head,  we  have  seen,  is  moulded 
under  the  normal  pressure  which  it  undergoes  in  its  transit 
through  the  pelvis.  This  plastic  property  is  an  essential  con- 
dition of  accommodation.  Either  because  the  natural  force 
is  unable  to  propel  the  head  in  such  a  manner  as  to  bring  it 
within  the  range  of  the  moulding  factors,  or  from  other  causes, 
the  forceps,  by  drawing  the  head  down  within  this  range,  acts 
on  the  most  strictly  physiological  principle. 

The  compression  is  effected  in  two  ways  :  (1)  By  the  direct 
compression  of  the  head  between  the  blades  by  pressure  upon 
the  handles;  and  (2)  by  the  pressure  exerted  upon  the  bows  of 
the  blades  by  the  resistance  encountered  in  the  passages  as  the 
head  descends.  This  pressure  serves  to  fix  the  blades  upon 
the  head,  and  thus  the  head  is  further  compressed  and  moulded 
by  the  medium  of  the  forceps.     Thus  the  forceps  aid  Nature. 

Different  forceps  vary  greatly  in  the  degree  in  which  this 
property  of  compression  is  possessed.  The  old  short  single- 
curved  forceps,  with  short  handles,  possess  very  little  com- 
pressive force.  What  they  do  possess  is  due  almost  entirely 
to  the  pressure  exerted  upon  the  bows  of  the  blades  bv  the 
resistance  of  the  passages. 

Some  even  of  the  better  models  of  long  double-curved 
forceps  owe  their  compressive  power  upon  and  grasp  of  the 
head  to  the  same  external  pressure  upon  the  bows.  No  matter 
how  firmly  the  handles  are  gripped  by  the  operator,  it  will  be 
found  witli  most  English  forceps  that  as  soon  as  the  equator 
of  the  head  clears  the  pelvic  outlet,  the  blades,  losing  the 
external  support,  are  apt  to  slip  off.  The  shanks  are  com- 
monly   made    so    slender  that,  when  the  handles  are   tightly 
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gripped,  the  blades  adjusted  upon  the  head  Hud  this  globe 
too  resisting  to  yield  beyond  a  very  small  extent,  and  so  the 
blades  open  a  little — that  is,  the  instrument  '  springs.' 

This  fault — or  advantage,  according  to  the  view  taken — 
is  not  found  in  the  French  forceps,  the  branches  of  which  are 
made  stouter,  and  therefore  spring  but  little,  if  at  all.  These 
forceps,  therefore,  grasp  and  mould  the  head  in  great  measure 
through  the  leverage  applied  to  the  handles. 

An  interesting  question,  but  one  difficult  to  answer  with 
precision,  is :  What  is  the  measure  of  the  compressibility  of  the 
head,  compatible  with  safe  delivery  ?  Numerous  experiments 
have  been  made  upon  dead  children  to  determine  this  point. 
Baudelocque  found  that  he  could  lessen  the  transverse  diameter 
by  a  quarter  to  a  third  of  an  inch.  Siebold  gained  half  an 
inch.  Osiander  and  Yelpeau  claim  as  much.  Joulin  and 
Chassagny  proved  that  a  degree  of  moulding  still  greater  may 
be  attained.  But  these  experiments  upon  dead  children  are  of 
doubtful  application  to  the  solution  of  the  problem.  The 
important  clinical  fact  is  that  in  many  cases  the  child  survives, 
although  its  head  has  undergone  very  great  compression  and 
moulding.  The  degree  of  compressibility  compatible  with  life  is 
probably  a  variable  quantity.  The  following  conditions  influence 
the  result :  the  degree  of  development  of  the  head  as  to  size 
and  ossification,  and  the  mode  in  which  the  compressing  force 
is  applied.  If  the  force  be  applied  gradually  and  inter- 
mittently, a  much  greater  degree  of  moulding  with  less  injury 
to  the  child  may  be  obtained  than  what  Baudelocque  thought 
possible.  The  clinical  experiment  observed  in  the  natural 
process  of  moulding  indicates  approximately  the  extent  of 
compression  that  may  be  obtained  with  safety,  and  the  con- 
ditions under  which  artificial  compression  should  be  applied. 

Thus  we  have  seen  (p.  130;  that  the  bi-jjarietal  diameter  of 
4  inches  may  be  reduced  by  the  natural  forces  to  3*50  inches. 
But  this  gain  could  not  be  made  by  rapid  forcible  compression 
between  the  rigid  bkdes  of  the  forceps  without  endangering 
the  child's  life.  The  forceps  must  therefore  be  used  slowly 
and  intermittently. 

This  rule  seems  good  both  in  logic  and  in  physiology,  but 
experience  proves  that  there  are  cases  where  the  head-moulding 
can  be  accomplished  more  quickly  with  safety  by  continuous 
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pressui'e.  Delore,'  who  has  made  many  dynamometric  observa- 
tions, concludes  that  pressure,  exerted  either  by  the  forceps  or 
by  the  genital  organs,  may  be  harmless  to  the  head  if  spread 
over  a  large  surface.  It  is  limited  and  angular  pressure  that 
is  dangerous.  He  also  established  the  rule  that  the  greater 
the  traction  the  greater  is  the  'pressure.  The  pressure  is  equal 
to  about  half  the  traction.  Thus,  if  we  exert  a  traction- force 
of  fifty  pounds,  the  pressure  upon  the  head  is  about  twenty- 
five  pounds.  These  observations,  again,  illustrate  the  proposition 
already  stated,  that  grasp  and  compression  are  greatly  due  to 
the  pressure  of  the  passages  upon  the  bows  of  the  forceps.  It 
is  necessary  to  remember  that  experiments  of  this  description, 
made  before  the  axis-traction  forceps  was  used,  are  open  to  the 
fallacy  that  the  traction  almost  necessarily  involved  some 
waste  force  by  the  vicious  direction  imparted  to  it. 

2.  The  traction  'poiver.  This  is  the  most  obvious  property. 
It  cannot  well  be  dissociated  altogether  from,  3.  The  leverage 
poiver.  It  is  more  instructive  to  study  these  two  forces  to- 
gether. The  forceps  is  a  double  lever  ;  each  branch  is  a  lever 
and  might  be  used  as  such  separately;  united,  each  branch  acts 
as  a  fulcrum  to  the  other.  The  lever  application  of  the  forceps 
is  strongly  denounced,  but  we  think  for  want  of  right  under- 
standing of  the  question  and  want  of  delicacy  of  touch.  It  is 
simply  a  mechanical  impossibility  to  pull  with  absolute  unvary- 
ing straightness  upon  a  rope  or  rod ;  some  degree  of  oscillation 
is  unavoidable ;  the  best  trained  muscles,  acting  against  con- 
siderable resistance,  will  sway  a  little.  This  is  leverage,  and 
the  degree  of  leverage  increases  with  the  length  of  the  rod — 
that  is,  of  the  forceps. 

Leverage  is  a  force  indicated  by  Nature ;  it  is  a  most  im- 
portant factor  in  the  natural  progression  of  the  head.  As  the 
head  advances,  first  one  side  of  the. head  is  felt  a  little  lower 
than  the  other;  presently  a  slight  oscillation  of  the  head  on  its 
long  axis  is  jjcrceived  during  its  screw-movcnient,  the  side  that 
was  at  first  highest  coming  down  a  little.  The  adaptation  of 
the  head  to  the  planes  of  the  pelvis  is  largely  effected  in  this 
manner.  Since  it  is  our  business  to  help  Nature  by  imitating 
her,  it  would  be  folly  to  reject  this  force. 

The   question  then  remains,   how  best  to  use  this  force? 

'   Gazrtir  lichilomntliiirc,  18(5/). 
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The  reply  is,  not  by  violent  oscillations,  Ccarrying  the  handles 
first  strongly  to  one  side,  then  over  to  the  other;  not  by  making 
a  fulcrum  against  the  sides  of  the  pelvis  at  the  risk  of  crushing 
the  soft  parts,  perhaps  of  opening  the  bladder  ;  but  by  gentle, 
almost  imperceptible,  alternate  movements,  traction  force  being 
exerted  at  the  same  time,  and  making  the  blades  of  the  forceps 
act  as  mutual  fulcra,  or  by  making  a  fulcrum  of  the  fore-finger. 

We  are  in  the  habit  of  demonstrating  the  safe  and  etfective 
leverage  of  the  forceps  by  using  each  blade  alternately  un- 
locked, making  the  finger  serve  as  a  fulcrum.  In  this  way,  in 
an  ordinary  case,  the  head  may  be  seen  and  felt  to  descend  as 
first  one  side  of  the  head,  then  the  other,  is  canted  downwards. 
This  is  done  without  any  traction  force  whatever ;  it  is,  in  fact, 
the  illustration  of  the  action  of  the  simple  lever,  an  instrument 
now  comparatively  obsolete.  If  the  simple  lever  be  now 
neglected  in  favour  of  the  more  efficient  double  lever,  it  is  at 
least  worthy  of  remembrance  for  the  lesson  it  teaches  that  its 
power  is  transferred  to  the  forceps.  Indeed,  one  of  the  earliest 
attempts,  stimulated  by  the  desire  to  realise  the  concealed  dis- 
covery of  the  Chamberlens — that  of  Palfyn — consisted  in  apply- 
ing two  opposed  levers  which  did  not  cross,  and  therefore  could 
not  exercise  any  direct  compressive  action.  Assalini's  forceps 
is  the  surviving  representative  of  this  principle.  Its  two  opposed 
blades  do  not  cross  ;  its  compressive  power  is  due  to  external 
pressure  upon  the  fenestrse ;  and  its  prehensile  and  traction 
power  is  due  to  the  curvature  of  the  blades  upon  the  head. 

The  traction  power  obviously  depends  in  the  first  place 
upon  a  good  hold.  This  we  have  seen  is  effected  partly  by  the 
outward  pressure  upon  the  fenestrse  and  partly  by  the  curva- 
ture of  the  fenestrse  embracing  the  head.  This  curve  is  more 
marked  in  the  French  forceps  than  in  most  of  the  English 
instruments,  and  in  this  we  think  the  French  forceps  is 
superior. 

Four  rules  should  govern  the  use  of  the  forceps  :  1.  The 
direction  of  the  traction  must  be  the  axis  of  the  pelvis.  This 
has  been  demonstrated  in  describing  the  axis-traction  forceps 
of  Aveling  and  of  Tarnier.  Traction  so  applied,  aided  by 
2.  Slight  lateral  or  oscillating  movement,  reduces  the  force 
required  to  the  minimum,  and  this  means  the  minimum  of 
violence  to  the  mother  and  the  child,  and,  in  some  difficult 
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cases,  successful  delivery  beyond  the  power  of  ordinary  instru- 
ments. 3.  Grive  time  for  the  head  to  mould  and  for  adapta- 
tion to  be  effected.  4.  Aid  the  vis  a  f route  by  putting  on  vis 
a  tergo.  This  is  done  by  a  binder  or  the  hands  of  an  assistant 
pushing  the  head  into  the  pelvis.  In  this  way  traction  force 
to  the  extent  of  5  lbs.  to  7  lbs.  may  be  saved.  The  child's 
trunk  is  kept  with  its  axis  coincident  with  that  of  the  pelvis  ; 
this  implies  a  saving  of  compressive  force,  and  lessens  risk  of 
injury  from  stretching  the  child's  neck. 

We  add  a  negative  rule  admitting  of  few  exceptions :  Avoid 
using  the  forceps  to  rotate  the  head ;  this  rotation  should  be 
left  to  the  natural  law  of  adaptation. 

Knowing  the  power  we  hold  in  the  forceps,  we  may  now 
study  how  to  use  it. 

Postulates  for  the  useful  Application  of  the  Forceps. 

1.  The  OS  uteri  must  be  dilated,  or  dilatable  enough  to  per- 
mit the  blades  to  pass  without  stretching.  To  this  rule  there 
are  some  exceptions. 

2.  The  fruit-sac  must  have  burst.  It  is  not  necessary  to 
wait  for  the  evacuation  of  liqnor  amnii.  Sometimes  the  uterus 
is  paralysed  by  the  head  acting  as  a  ball-valve ;  one  blade  then 
introduced  gives  a  channel  for  the  escape  of  the  dammed-up 
waters. 

3.  The  pelvis  should  be  of  normal  proportions,  or  only  con 
tracted  in  the  minor  degrees. 

4.  The  head  should  be  normal  in  size  and  firmness. 

5.  The  bladder  and  rectum  should  be  empt}^  We  recom- 
mend to  carry  a  catheter  tied  to  the  forceps,  so  that  on  taking 
up  the  instrument  we  are  at  once  reminded  first  to  use  the 
catheter.  Neglect  of  the  state  of  the  bladder  has  undoubtedly 
led  to  serious  catastrophes. 

6.  Ether-narcosis  is  especially  useful  in  the  high  opera- 
tions. 

Indications  for  the  Use  of  the  Forceps. 

It  may  be  premised  as  a  general  rule  that  if  the  forceps 
lock  easily  the  conditions  are  favourable. 

Ascending  from  the  simple  to  the  more  difficult  cases,  we 
may  divide  the  forceps  cases  in  three  classes : — 
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1.  Tilt'  head  is  in  the  'pelvic  cavity.  This  is  the  low  opera- 
tion, (d)  There  is  simple  arrest.  (6)  Arrest  from  persistent 
capping  by  the  anterior  or  uterine  valve  (see  ]>.  2.S,  fig.  1). 
(c)  Arrest  with  slight  impaction  from  disproportion  or  un- 
yielding state  of  the  soft  parts,  (d)  Arrest  on  perinseum  in  an 
oblique  or  transverse  position,  driving  force  wanting  to  rotate 
the  occiput  forwards,  (e)  Arrest  from  occipito-posterior  posi- 
tion. (/)  Arrest  from  vicious  direction  of  the  driving-force, 
from  non-coincidence  of  the  axis  of  the  uterus  with  tlie  axis  of 
the  pelvis,  as  with  overhanging  belly. 

In  most  of  the  above  cases  the  short,  or  so-called  straight, 
forceps  might  be  available,  but  the  long  forceps  is  better. 

(g)  Arrest  in  the  pelvis,  the  trunk  being  delivered — head- 
last  labour. 

2.  The  head  partly  engaged  in  the  joelvic  brim.  This  is 
the  mediitrii  operation,  (a)  There  is  arrest  from  defective 
driving-force.  (b)  Arrest  from  imperfect  dilatation  of  the 
cervix,  (c)  x\rrest  from  slight  excess  of  child's  head — -minor 
degree  of  impaction,  {d)  Arrest  from  slight  projection  of  the 
promontory,  so  that  the  head  is  kept  in  the  transverse  position, 
(e)  Arrest  from  face-presentation:  (1)  impaction,  chin  for- 
wards, occiput  compressed  against  nucha  in  strong  extension  ; 
or  (2)  chin  remaining  backwards,  impaction  from  wedging  of 
head  with  back  of  child. 

3.  The  head  arrested  on  the  pelvic  brim  or  only  slightly 
engaged.  The  high  operation,  (a)  Arrest  from  want  of 
driving-force,  inherent  debility,  emotion,  excessive  distension 
of  uterus  from  liquor  amnii  or  twins,  (b)  Arrest  from  non- 
coincidence  of  uterine  axis  with  pelvic  axis,  as  in  overhanging 
belly  or  marked  obliquity  of  the  uterus,  (c)  Arrest  from  minor 
degree  of  disproportion,  head  large  or  pelvis  small.     • 

In  some  of  these  cases  the  forceps  is  used  tentatively.  If 
the  case  prove  intractable  to  the  forceps,  turning  comes  next. 

4.  In  general  terms,  the  forceps  may  come  into  requisition 
for  low,  medium,  or  high  operation,  to  save  from  lingering 
labour,  and  in  cases  in  which  delivery  is  indicated  apart  from 
disproportion  or  malposition.  (1)  In  the  interest  of  the 
mother:  (a)  Some  cases  of  haemorrhage;  (6)  convulsions; 
(c)  to  obviate  exhaustion  and  uterine  paralysis  from  protracted 
labour ;    (c?)    to  obviate    sloughing   of   vagina,   vesico-vagin;;l 
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fistula,  and  rupture  of  perinseum.  (2)  In  the  interest  of  the 
child,  the  mother  being  in  extremis. 

In  some  of  the  eases  specified,  turning  or  craniotom}-  comes 
into  competition  with  the  forceps — first,  as  elective  ;  secondly, 
as  alternative  operations.  In  the  discussion  '  On  the  Uses  of 
the  Forceps  and  its  Alternatives  in  Lingering  Labour,'  intro- 
duced by  Robert  Barnes  in  the  Obstetrical  Society,  in  1879,  the 
followino-  propositions  were  submitted  and  met  with  general 
approval :  It  may  be  premised  that  the  alternatives  are  wait- 
ino-  or  expectancy,  ergot  and  turning.  1.  In  lingering  labour, 
when  the  head  is  in  the  pelvic  cavity,  the  forceps  is  better  than 
its  alternatives.  2.  In  lingering  labom',  when  the  head  is 
engaged  in  the  pelvic  brim,  the  pelvis  being  known  to  be  well 
formed,  the  forceps  is  better  than  its  alternatives.  3.  In 
lingering  labour,  when  the  head  is  resting  on  the  brim,  the 
liquor  amnii  discharged,  and  it  is  known,  either  by  exploring 
with  the  hand  or  l\v  other  means,  that  there  is  no  disproportion 
or  only  a  slight  degree  of  disproportion,  even  although  the 
cervix  is  not  fully  dilated,  the  forceps  will  generally  be  better 
than  its  alternatives.  4.  In  proportion  as  the  head  is  arrested 
high  in  the  pelvis,  in  the  brim,  or  above  the  brim,  the  necessity, 
the  utilitv,  and  safety  of  the  forceps  become  more  doubtful, 
o.  As  a  corollary  from  the  preceding  proposition,  increasing 
caution  in  determining  on  the  use  of  the  forceps  and  greater 
skill  in  carrying  out  the  operation  are  called  for. 

Dr.  McClintock  regarded  it  as  one  of  the  most  generally 
true  maxims  in  midwifery  that  as  long  as  the  membranes  are 
entire  and  the  liquor  amnii  present,  no  danger  will  accrue 
to  mother  or  child  by  the  continuance  of  the  labour  proces^, 
except  from  convulsions  or  hemorrhage.  But  this  requires 
some  qualifications.  Certainly,  lingering  labour  involving  the 
risk  of  exhaustion  or  rupture  of  the  uterus  may  arise  before  the 
rupture  of  the  membranes. 

Modes  of  apxjlyingthefo^'cejjs:  the  operation.  The  first 
thing  to  determine  is  the  posture  of  the  patient.  We  have  to 
choose  between  the  left  lateral  and  the  dorsal  or  lithotomy- 
posture.  In  this  country  the  almost  universal  practice  is  to 
draw  the  patient  to  the  right  edge  of  the  bed,  placing  her 
on  the  left  side,  the  knees  well  drawn  u]i.  In  France  the 
dorsal  postiure  is  preferred.     The  patient  is  brought  to  the 
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edge  of  the  bed,  lying  on  ber  back,  with  the  knees  raised 
and  flexed,  and  supported  by  assistants.  Each  method  has  its 
advantages.  National  customs  will  probably  be  adhered  to. 
In  favour  of  the  English  custom  it  may  be  pleaded  that  it 
involves  much  less  disturbance  of  the  patient,  that  it  requires 
DO  second  assistant,  and  that  it  is  for  these  and  other  reasons 
more  convenient  in  home-practice.  On  the  other  hand,  the 
•dorsal  posture  is  more  favourable  to  maintaining  coincidence  of 
the  uterine  and  pelvic  axes,  to  support  and  compress  the 
uterus  by  the  hands  of  an  assistant  supplying  vis  a  tergo,  and 
to  give  more  power  and  nicety  of  action  to  the  operator  during 
the  last  stage  of  extraction.  The  student  should  practise 
under  both  conditions  on  the  phantom. 

Selection  of  instrument.  We  will  not  encumber  the  sub- 
ject by  describing  the  mode  of  using  the  short  forceps.  As 
the  greater  includes  the  less,  all  that  can  be  done  by  the  short 
forceps  can  be  done  better  by  the  long  forceps ;  and  he  who 
can  work  with  the  long  forceps  will  find  no  difficulty  with  the 
short. 

Ancesthesia  is  not  necessary,  but  may  be  called  for.  As  in 
other  surgical  operations,  the  induction  of  antesthesia  should,  if 
possible,  be  entrusted  to  a  special  assistant.  The  conduct  of 
the  operation  is  enough  for  the  surgeon.     Pass  the  catheter. 

The  forceps  operation  may  be  divided  into  four  stages  or 
acts:  (1)  The  introduction  and  adjustment  of  the  blades;  (2) 
locking ;  (3)  compression,  traction,  and  leverage ;  (4)  removal 
of  the  instrument  when  the  head  is  born. 

The  blades  should,  in  strict  theory,  be  so  applied  as  to  seize 
the  head  in  its  bi-parietal  diameter.  This  rule  is  insisted  upon 
by  Tarnier ;  but  in  practice  this  is  often  difficult  of  attain- 
ment. The  pelvic  curve  of  the  long  forceps  practically  deter- 
mines the  placement  of  the  blades  in  accordance  with  the  curve 
of  the  pelvic  canal ;  thus,  the  blades  naturally  run  into  the 
sides  of  the  pelvis,  and  grasp  the  head  as  it  is  found.  It  is 
true  that  the  usual  oblique  position  of  the  head  will  to  some 
extent  deflect  the  blades  towards  the  bi-parietal  diameter.  The 
combined  effect  of  these  two  factors  will  be  to  produce  an 
oblique  adjustment  of  the  blades — oblique  both  as  regards  the 
pelvis  and  as  regards  the  child's  head. 

In  the  great  majority  of  cases,  if  the  position  of  the  fenestrse 
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and  the  marks  made  by  them  on  the  foetal  head  be  observed 
after  delivery,  it  will  be  seen  that  one  fenestra  was  applied 
more  or  less  behind  the  transverse  diameter,  and  the  other  a 
little  in  front.  The  recognition  of  this  fact  much  simplifies 
and  facilitates  the  use  of  the  instrument. 

The  apijlication  of  the  forceps  in  occipito-anterlor  posi- 
ilons  when  the  head  is  delayed  on  the  brim.  The  left  lateral 
decubitus  is  assumed. 

1st  ad.  Dip  the  blades  in  warm  water,  wipe  them  dry,  and 
lubricate  with  carbolised  vaseline.  To  select  the  blade  to 
introduce   first,  join  the  blades,  and  holding  the  instrument 


Fig.  81.— First  Stajje  of  Introtliiction  of  I'irst  lilade.     (U.  15.) 


with  tlic  concavity  of  its  pelvic  curve  forwards,  the  blades  in 
the  position  they  are  to  occu])y  in  the  pelvis;  take  that  one 
first  which  is  to  lie  in  the  left  or  lower  side. 

One  or  two  fingers  of  the  left  hand  are  passed  in  at  the 
pcrinajum  (see  fig.  81 ),  taking  care  to  get  them  between  the 
cervix  uteri  and  the  child's  head.  Then,  bearing  in  mind  the 
relative  forms  of  the  instrument,  the  head,  and  the  pelvic 
canal,  the  point  of  the  lilade  is  passed  along  the  jialmar  aspect 
of  the  fingers,  at  first  nearly  directly  backwards  towards  the 
hollow  of  the  sacrum. 

2nd  act.    The  handle    is    now  raised,    so  as   to  throw  the 
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point  downwards  upon  the  left  side  of  the  head.  As  the  point 
of  the  blade  must  describe  a  double  or  compound  curve — a 
segment  of  a  helix — in  order  to  travel  round  the  head-globe, 
and  at  the  same  time  to  ascend  forwards  in  the  direction  of 
Carus's  curve  to  reach  the  brim  of  the  pelvis,  the  handle  rises, 
goes  backwards,  and  partly  rotates  on  its  axis  (see  fig.  82). 

Srcl  act.    The  handle  is  now  carried  backwards  and  down- 
wards to  complete  the  course  of  the  point  around  the  head- 


Fio.  82.— Second  Stage  of  Introduction  of  First  Blade.     (R.  B.) 


globe  and  into  the  left  ilium.  Slight  pressure  upon  the  handle 
ought  to  suffice.  This  will  impart  movement  to  the  blade  ; 
the  right  direction  is  greatly  determined  by  the  relation  of 
the  sacrum  and  head.  The  blade  is  now  in  situ.  The  shank 
is  to  be  pressed  against  the  coccyx  by  the  back  of  the  operator's 
left  hand  whilst  he  is  introducing  the  second  blade.  Its  weight 
aids  in  maintaining  it  in  situ  {see  fig.  83). 

Introduction  of  second  blade — 1st  act.  Two  fingers   of  the 
'    VOL.  n.  Q  Q 
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left  hand,  the  back  of  which  is  supporting  the  first  blade 
against  the  perinseum,  are  passed  into  the  vagina  and  up 
between  the  os  uteri  and  the  side  of  the  head  which  lies 
nearest  to  the  right  ilium.  The  instrument  held  in  the  right 
hand    lies  nearly   parallel   with  the    mother's    left    thigh,    or 

i  \.  J 


Fio.  83.— Introiluction  of  the  First  or  Left  Blade.     (I!.  B.) 

1.  First  stage,  or  introduction  of  point  of  blmle  in  the  hollow  of  sacrnni.  A.  The  handle  is  then 
raised,  and  at  the  same  time  curried  across,  rotating  ]):utly  on  its  axis  to  11.  so  that  the  point 
D,  turning  round  in  the  hollow  of  the  sacrum  to  E,  strikes  the  head,  and  rises  towards  the  loft 
side  of  the  iiilvis.  2.  The  second  stage,  or  advance  of  tlio  blade  round  the  head,  and  up  in 
the  left  ilium.  3.  The  third  stage:  the  handle  B  has  travelled  in  the  uireetion  JU\  still 
rotating  slightly,  until  at  ('  it  is  at  rest  in  silii,  tlie  sliank  near  the  anus,  where  it  is  hold  by  tho 
buck  of  the  ojiiTator's  left  hand,  whilst  the  point  of  tho  second  blade  is  jiassed  over  uud  across 
it  inside  the  periua'um,  as  seen  in  next  figure. 

crossing  it  with  only  a  slight  angU'.  The  point  is  slipped  along 
the  palmar  aspect  of  the  fingers  in  the  vagina,  across  the  shank 
of  the  first  blade  in  sifn,  and  inside  the  perina  um  towards 
the  hollow  of  the  sacrum  {see  fig.  84). 
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2nd  act.  As  the  point  of  the  bhicle  has  to  describe  a  helicine 
curve  to  get  round  the  head-globe  and  forwards  in  Carus's 
curve,  the  handle  is  now  depressed  and  carried  backwards 
until  the  blade  lies  in  the  right  ilium.  When  it  has  reached 
this  position  the  handle  will  be  found  near  the  coccyx,  nearly 
in  opposition  to  the  first  blade  (se^  fig.  85). 

The  locking.  This  is  effected  by  a  slight  movement  of 
adaptation.  A  handle  is  seized  in  each  hand.  The  handle 
of  the  first  blade  is  brought  a  little  forward  over  the  handle  of 
the  second  blade.  If  one  blade  is  a  little  deeper  in  the  pelvis 
than  the  other,  it  is  either  brought  out  or  the  other  is  carried 


Fig.  84. — Showing  Last  Stage  of  Introduction  of  First  Blade,  and  the  Crossing  the 
shank  of  this  Blade  by  the  Second  Blade  in  the  First  Act  of  its  Introduction.   (R.  B.) 


in  until  the  lock  is  adjusted.  This  is  commonly  facilitated  by 
pressing  both  handles  back  against  the  coccyx.  This  move- 
ment, by  throwing  the  fenestrse  -well  into  the  ilia,  w^here  there  is 
room,  allows  the  handles  to  be  rotated  a  little  so  as  to  fall  into 
accurate  relation  {see  fig.  85). 

Accurate  locking  is  generally  evidence  that  the  blades  are 
properly  adjusted,  and  that  the  pelvis  admits  of  the  successful 
use  of  the  instrument.  On  the  other  hand,  their  not  locking 
is  proof  of  not  being  properly  introduced,  or  of  the  pelvis  not 
admitting    of  their    application.      In    the   fir.'ft   case — that    of 
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improper  introduction — the  failure  is  generally  due  to  neglect 
in  passing  the  blades  exactly  in  the  same  diameter  of  the 
pelvis — that  is,  in  passing  the  second  blade  exactly  opposite 
to  the  first,  so  that,  if  the  first  blade  is  applied  in  the  left  ilium 
opposite  one  end  of  the  transverse  diameter,  the  right  does 


Fig.  85. — Introduction  of  the  Second  or  Right  Blade.     (R.  15.) 

1.  First  stage.  2.  Second  stage.  X.  The  first  blade  in  siiu.  A.  The  handle  at  the  moment  of 
passing  C,  the  point  inside  the  perinrouni.  into  the  hollow  of  the  sacrum,  across  X,  the  first 
hladc ;  the  handle  A  then  drops  and  goes  backwards  to  B,  the  point  C  travelling  rounil  the 
liead.  and  advaneiiig  into  the  right  ilium  in  the  direction  of  the  briui  to  P  :  when  it  lnws 
reached  this  position,  i£  will  be  fouml  nearly  opposed  to  X,  the  first  blade.  The  locking  is 
effected  by  bringing  the  handle  X  over  the  handle  B. 

not  lie  at  the  opposite  end  of  this  diameter.  To  remedy  this 
error,  the  blade  must  be  partly  or  wholly  withdrawn  and  re- 
adjusted. 

In  the  second  case — that  of  pelvic  unfitness — the  locking  is 
probably  prevented  by  the  ])rojecting  promontory  or  other  dr- 


CHAl'.  XII. 


APPLICATION. 


597 


formity  so  distorting  the  brim  that  the  two  blades  cannot  find 
room  to  lie  in  the  same  diameter  opposite  to  each  other.  It 
will  commonly  be  found  that  the  blades  will  pass  one  on  each 
side  of  the  promontory,  the  inside  of  the  blade  not  looking 
towards  its  fellow  but  towards  the  opposite  foramen  ovale,  where 
a  blade  cannot  be  got  to  lie.  When  this  happens  it  is  best  to 
give  up  the  use  of  the  forceps.  Pass  the  hand  into  the  pelvis 
if  necessary,  explore  its  dimensions  and  form  carefully,  and 
determine  between  turning  and  craniotomy. 

The  extraction.     Gret  an  assistant  to  press  upon  the  right 
hip  and  support  the  back.     Grasp  the  handles  with  one  hand. 


Fig.  86. — Showing  Direction  of  Traction,  First  Stage,  Head  at  Brim.     (R.  B.) 

and  apply  the  fingers  of  the  other  hand  to  the  ring  or  shoulders 
at  the  lock ;  draw  at  first  backwards  in  the  axis  of  the  brim, 
during  the  pains  if  any  be  present,  and  at  intervals  of  a  minute 
or  so  if  there  be  none.  Concurrently  with  traction  slight 
alternate  leverage  movements  may  be  executed  by  swaying  the 
handles  gently  from  side  to  side  within  a  moderate  angle  not 
exceeding  20°.  Care  is  taken  not  to  press  the  shanks  against 
the  pelvic  walls.     Each  blade  is  the  fulcrum  to  its  fellow. 

Extraction  is  assisted  by  pressure  a  tergo  upon  the  fundus 
uteri. 
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The  advance  of  the  head  is  measured  by  the  following 
standards :  First,  you  feel  if  the  occiput  approaches  the  pubic 
arch  by  passing  a  finger  below  and  behind  the  pubic  bones  ; 
secondly,  sweep  the  finger  round  the  circumference  of  the  brim, 
and  thus  feel  if  the  equator  of  the  head-globe  is  pressing  lower 
down  through  the  brim ;  thirdly,  by  feeling  the  direction  of 
the  sagittal  suture  :  if  you  find  that  it  is  approaching  parallel- 
ism with  the  conjugate  diameter  you  may  be  certain  that  the 
head  is  descending.  Further  evidence  is  found  in  the  rotation 
of  the  forceps.  As  the  head  can  hardly  turn  upon  its  cervico- 
vertical  axis  without  at  the  same  time  descending  in  the  pelvis, 
if  the  handles  of  the  forceps  rotate,  this  rotation,  being  imparted 
by  the  head,  is  evidence  of  advance. 

Again,  as  the  head  descends,  of  course  more  and  more  of 
the  shanks  will  become  visible.  This  is,  indeed,  open  to  a 
fallacy ;  allowance  must  be  made  for  some  degree  of  slipping 
which  takes  place  with  all  the  English  instruments  whose 
blades  have  only  a  moderate  bow.  And,  further,  when  the 
head  is  fairly  in  the  pelvic  cavity  the  blades  lose  in  some 
■degree  external  support. 

Fourthly,  by  two  or  three  fingers  you  gauge  the  space  or 
degree  of  tightness  between  the  vertex  and  the  floor  of  the 
pelvis.  At  first  there  is  free  space ;  gradually  the  vertex 
presses  on  the  perinseum,  bulges  it  out,  and  puts  it  tightly  on 
the  stretch.  The  anus  is  protruded,  faeces  are  often  squeezed 
out ;  indeed,  the  pressure  upon  the  sphincter  ani  and  vulva  at 
this  stage  sets  up  increased  reflex  action  ;  the  call  to  strain  or 
bear  down  is  uncontrollable.  Turbulent  expulsive  action,  then, 
and  defoecation  constitute  strong  signs  that  the  head  is  ad- 
vancing. To  some  extent  the  increasing  caput  succedaneum  may 
give  a  false  impression  that  the  cranium  itself  is  descending ; 
but  a  little  attention  will  correct  this  error. 

At  this  stage  the  handles  of  the  forceps  may  be  directed 
more  forwards  during  traction ;  the  shanks  thus  avoid  stretch- 
ing the  perinaium,  and  the  traction  is  in  the  axis  of  the  outlet. 
An  assistant  is  now  useful  in  holding  up  the  right  knee,  so  as 
to  leave  room  for  the  operator  to  carry  the  handles  well  round 
the  pubes  in  Carus's  curve.  Here  it  is  often  convenient  toi)Ush 
the  handles  forward  rather  than  to  pull. 

The  forward  direction  of  the  handles  must  not  befjin  until 
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the  occiput  is  well  under  the  pubic  arch.  Daring  extraction  it 
occasionally  happens  that  the  blades  lose  their  hold,  that  the 
blades  will  twist  in  opposite  directions  and  thus  unlock  ;  this 
is  generally  owing  to  carrying  the  handles  forward  too  soon. 
The  effect  of  this  is  to  throw  the  fenestra?  off  the  head-globe 
over  the  face.  This  is  another  illustration  of  the  law  that  the 
position  of  the  forceps  is  determined  by  the  relation  of  the 
head  to  the  pelvis,  and  that  if  we  reverse  the  order  by  attempt- 
ing to  make  the  forceps  alter  their  position  we  are  immediately 
at  fault.  Axis-traction  simple  is  the  law  to  follow.  When  the 
blades  slip  the  remedy  is  to  carry  the  handles  well  back,  when 
the  lock  will  be  readjusted.  During  the  passage  of  the  head 
the  perin?eum  should  be  supported  by  bringing  it  well  forward. 
By  firm  pressure  from  behind  and  on  either  side  the  head  is 
assisted  in  its  exit.  Another  manoeuvre  is  sometimes  service- 
able ;  this  is  to  pass  a  finger  into  the  rectum,  so  as  to  get  a 
2Joint  of  pressure  upon  the  forehead.  In  this  way  it  is  some- 
times possible  to  bring  the  face  downwards,  to  start  the  exten- 
sion movement,  and  thus  to  extricate  the  head.  And  if  at  the 
same  time  firm  downward  pressure  be  made  upon  the  breech 
through  the  fundus,  the  force  propagated  through  the  spine 
will  aid  materially  in  giving  the  extension  movement.  This 
combination  of  pushing,  of  leverage,  and  of  '  shelling-out '  may 
in  certain  cases  effect  delivery  without  resorting  to  the  forceps. 
If  the  head  is  in  the  genital  fissure,  and  there  is  sufficient  pro- 
pelling force,  we  may  proceed  to  the  fourth  act,  the  removal  of 
the  blades.  But  generally  it  is  better  to  keep  them  on  the 
head  as  one  piece  with  it  until  the  head  is  entirely  born. 

The  time  required  for  extraction.  If  the  head  be  delayed 
in  the  pelvis  for  want  of  expulsive  action,  or  because  it  rests 
upon  the  ischia,  maintaining  a  too  near  approach  to  the  trans- 
verse diameter,  and  there  is  no  marked  hindrance  on  the  part 
of  either  the  anterior  or  posterior  valve,  it  is  generally  sufficient 
to  use  slight  traction  and  oscillation  for  a  few  minutes.  As 
soon  as  the  head  is  started  by  the  forceps  the  uterus  takes  up 
its  work,  helps  the  operator,  and  the  labour  is  quickly  over. 

If  the  head  has  to  be  seized  at  the  brim  from  inertia  of  the 
uterus,  time  may  often  be  saved  by  placing  the  patient  on  her 
back,  and  supporting  the  uterus  against  the  spine  by  the  hands 
of  an  assistant  or  a  binder.     This  proceeding,  by  adjusting  the 
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axis  of  the  uterus  to  that  of  the  brim  and  getting  the  aid  of 
gravitation,  will  greatly  facilitate  the  entry  of  the  head  and  en- 
courage the  action  of  the  uterus.  If  there  is  no  obstacle  in  the 
condition  of  the  passage,  gentle  traction  and  oscillation  during 
fifteen  minutes  will  generally  complete  delivery. 

In  the  event,  however,  of  arrest  from  pelvic  contraction  or 
from  want  of  dilatability  of  the  soft  parts,  time  is  a  necessary 
element.  The  process  of  moulding  can  only  be  effected  gradu- 
ally. Oscillation  must  be  used  with  great  care;  what  is  wanted 
is  steady  compression  and  traction,  extended,  with  moderate 
intervals  of  rest,  over  perhaps  an  hour  or  more.  Should  the 
head  make  no  advance  in  entering  the  brim  in  that  time,  and 
if  the  handles  of  the  forceps  maintain  a  marked  degree  of 
divergence,  and  the  signs  of  dystocia  rise  to  indicate  ex- 
haustion, the  question,  whether  the  forceps  must  not  be  laid 
aside  for  turning  or  perforation  will  have  to  be  considered. 

The  forceps  in  occij^ito-jposterior  position.  The  study  of 
this  case  is  especially  interesting  on  account  of  the  frequency 
of  its  occurrence.  In  the  majority  of  the  cases  to  which  we 
have  been  called  to  apply  the  forceps,  the  delay  was  due  to  this 
position.  The  mechanism  of  labour  in  this  position  has  been 
described  {see  p.  170  et  seq.)  The  occiput,  taking  the  pro- 
montory as  the  analogue  of  the  symphysis  pubis,  is  relatively 
fixed  to  this  point,  whilst  the  head,  revolving  in  Barnes's  curve, 
gets  into  an  unfavourable  position  in  the  sacral  hollow.  The 
head  undergoes  extension  in  the  pelvis.  Hence  the  liability 
to  arrest.  Eelease  can  only  be  obtained  by  a  movement  of 
flexion. 

Flexion  may  be  obtained  in  two  ways  :  first,  by  conversion 
into  an  occipito-anterior  position  ;  secondly,  by  taking  the 
symjjhysis  as  the  centre  of  rotation,  and  the  point  against 
which  the  root  of  the  nose  or  the  forehead  is  fixed,  whilst  the 
vault  of  the  cranium  is  made  to  roll  over  the  floor  of  the  pelvis 
and  through  the  outlet. 

The  first  question  that  arises,  then,  is  whether  we  can 
hope  for  the  change,  spontaneously  or  by  art,  to  an  occipito- 
anterior position.  At  p.  170  experiments  by  Dubois  are  cited, 
showing  that  if  onward  movement  be  given  the  tendency  to 
this  conversion  is  great.  Smellie  effected  the  change  by  the 
forceps.     Clarke  and  Burns  said  it  could  be  made  by  the  fingers. 
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K.  U.  West  applied  his  fingers  to  the  frontal  bones,  turning 
this  part  backwards,  and  at  the  same  time  tilting  it  up  until 
he  felt  the  posterior  fontanelle  come  down.  In  another  case  he 
brought  the  occiput  down  by  the  lever.  As  soon  as  the  occiput 
came  down,  the  rotation  seems  to  have  been  effected  by  Nature. 
The  essential  thing  to  do  is  to  get  the  occiput  down — that  is, 
to  restore  flexion.  We  are  persuaded  that  the  head  often 
turns  of  its  own  accord  when  we  think  we  are  helping  it. 
Dr.  jNIiliar,  after  assiduously  working  after  the  manner  recom- 
mended by  Baudelocque  and  Dewees,  in  a  considerable  number 
of  cases  let  Nature  take  her  own  course,  and  '  found  that  the 
desired  rotation  was  generally  accomplished  about  as  well 
without  as  with  his  assistance.'  Leishman  says,  '  We  may 
succeed  in  amending  the  position  in  two  classes  of  cases.  In 
the  first,  the  head  is  free  at  the  brim,  and  here  rotation 
may  be  effected  by  the  forceps.  In  the  second,  the  head  has 
reached  the  floor  of  the  pelvis,  where  we  have  natm-al  rotatory 
forces  operating  in  our  aid.  No  attempt,  while  the  head  is  in 
a  position  intermediate  between  these  two,  is  likely  to  be 
attended  with  success.  In  the  second  class  of  cases  the  for- 
ceps is  quite  inapplicable  (for  the  purpose  of  rectification).  We 
must  employ  our  whole  efforts  in  promoting  the  preliminary 
flexion.  This  is  done  most  effectively  by  bringing  two  fingers 
to  bear  upon  it,  and  pressing  in  the  direction  indicated  during 
a  pain.' 

We  have  found  that  the  occiput  must  be  brought  down 
below  the  edge  of  the  sacro-sciatic  ligament  to  permit  of  the 
rotation  face  backwards.  But  we  cannot  give  more  than  a 
qualified  assent  to  the  attempts  to  rectify  the  position.  It  is 
only  exceptionally  useful ;  still  more  rarely  is  it  necessary  ; 
and  it  is  not  free  from  danger.  In  Leishman's  first  case,  the 
head  free  at  the  brim,  it  is  quite  premature  to  interfere.  The 
rotation  is  most  likely  to  take  place  spontaneously  if  let  alone. 
In  the  second  case,  his  manoeuvre  postulates  a  driving  force. 
This  is  often  wanting.  The  pains  are  apt  to  flag  when  the  head 
is  on  the  floor  of  the  pelvis. 

The  fact  is  that  the  head  can  be  born  very  well,  preserving 
the  occipito-posterior  position  throughout.  We  think  this 
occurs  more  frequently  than  Naegele  represents.  Nor  does  the 
case  call  for  force.    By  help  of  the  forceps  the  delivery  is  nearly 
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as  easy  as  in  occipico-anterior  positions.     In  the  event  of  delay 
then  we  advise  resort  to  the  forceps. 

In  traction  there  are  two  things  to  be  observed :  the  perinseum 
is  put  more  upon  the  stretch,  and  therefore  requires  more 
care  ;  if  the  handles  of  the  forceps  are  carried  forwards  towards 
the  mother's  abdomen  too  soon,  the  bows  will  be  apt  to  slip 
off.  The  perinseum  is  severely  tried,  and  laceration  is  some- 
times unavoidable. 

The  blades  should  be  introduced  as  described  in  the  case  of 
occipito-anterior  positions.  They  will  be  guided  by  the  head 
into  the  most  suitable  position.  Extraction  simply,  without 
troubling  ourselves  about  rotation,  is  all  that  is  necessary.  If 
Nature  prefer  to  insist  upon  rotation,  our  business  is  to  assent. 
As  the  head  advances,  the  occiput  may  come  forwards.  But 
in  a  large  proportion  of  cases  Nature  will  not  insist  upon 
bringing  the  occiput  forwards  ;  and  here,  again,  our  part  is 
simply  that  of  a  minister  of  Nature.  The  forehead  will  emerge 
under  the  pubes  ;  the  cranium  will  sweep  the  sacrum  and 
perinseum. 

As  the  blades  of  the  forceps  preserve  their  original  relation, 
the  handles  will  turn  with  the  head.  It  is  labour  lost,  it  is 
encumbering  Nature  with  superfluous  help,  to  attempt  to  pro- 
mote this  turn  by  twisting  with  the  forceps. 

The  forceps  in  hroiv-  and  face-presentations.  The  me- 
chanism by  which  these  presentations  are  produced  has  been 
described  (p.  175).  The  study  of  this  process  indicates  the 
principle  upon  which  rectification  must  depend.  The  face 
descends  because  the  occiput,  encountering  excess  of  friction 
against  the  pelvic  brim  or  in  the  lower  segment  of  the  uterus 
from  obliquity,  the  head  rotates  on  its  bi-parietal  diameter. 
We  have  seen  that,  if  excess  of  friction  can  be  transferred  to  the 
forehead  or  anterior  pole  of  the  head-lever,  the  occiput  may 
descend,  and  the  vertex  be  substituted  for  the  fiice.  "SVe  also 
showed  the  processes  by  which  Nature  extricates  herself  from 
the  difficulty  when  the  head  and  part  of  the  thorax  get 
jammed  in  the  pelvis.  Sometimes,  however,  the  head  in  face- 
presentations  is  neither  rectified  by  art  nor  by  Nature.  It  is 
arrested  in  the  pelvis. 

Let  us  first  take  the  case  of  arrest  in  that  stage  of  face- 
presentation  wlien  the  chin  has  effected  its  rotation  forwards, 
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coming  under  the  pubic  arch.  In  figs.  28,  29,  p.  177,  we  see  this 
condition.  The  head  is  in  strong  extension;  occiput  jammed 
between  the  shoulders.  This  extension  was  produced  by  the 
relative  fixing  of  the  occiput  on  the  pelvic  brim,  whilst  the 
face  and  chin  travelled  in  Barnes's  curve.  Now  the  object 
desired  is  to  restore  flexion,  so  as  to  decompose  the  wedge 
formed  by  the  head  and  thorax.  This  is  to  be  done  by  making 
the  head  rotate  on  its  transverse  axis,  bringing  the  occiput 
down  and  making  it  travel  through  the  pelvis  in  Carus's  curve. 
The  problem,  in  short,  is  how  to  reverse  the  movement  by 
which  the  face-presentation  was  produced. 

The  blades  of  the  forceps  should  be  applied  so  as  to  seize 
the  head  nearly  in  its  transverse  diameter.  Now,  the  face 
presents  some  degree  of  obliquity  in  relation  to  the  pelvis. 
The  first  or  sacral  blade,  therefore,  must  pass  up  the  left  side 
of  the  pelvis,  somewhere  between  the  sacro-iliac  joint  and  the 
left  extremity  of  the  transverse  diameter.  The  second  or  pubic 
blade  will  pass  in  the  opposite  point  of  the  pelvis — that  is, 
between  the  foramen  ovale  and  the  right  extremity  of  the 
transverse  diameter.  When  locked,  traction  is  at  first  directed 
downwards  to  get  the  chin  fairly  under  the  pubic  arch.  Then 
the  traction  is  directed  gradually  more  and  more  forwards  and 
upwards,  so  as  to  bring  the  vault  of  the  cranium  out  of  the 
pelvis.  The  posterior  part  of  the  head  puts  the  perinaeum 
greatly  on  the  stretch.  The  final  stage  of  extraction  requires 
^reat  care.  Give  time  for  the  perinseum  to  dilate.  Carry  the 
handles  well  forward  so  as  to  keep  the  shanks  out  of  the 
way. 

But  some  cases  will  not  proceed  so  smoothly.  Some  of  the 
most  difficult  cases  to  which  we  have  been  summoned  have 
been  face-presentations.  Sometimes  the  face  ivill  not  enter 
the  hririi.  What  is  to  be  done  ?  If  we  apply  the  forceps  one 
blade  is  likely  to  seize  beyond  the  jaw  and  compress  the  neck, 
bruising  the  trachea.  If  the  attempt  be  made  to  seize  the 
head  by  applying  the  blades  in  the  oblique  diameter,  the 
fenestrse  must  be  passed  very  high,  and  even  then  may  slip ; 
if  firmly  grasped  and  traction  be  made,  the  faulty  extension 
of  the  head  is  increased,  the  compression  of  the  vessels  of  the 
neck  and  the  danger  of  apoplexy  are  augmented,  and  after 
all  extraction  may  have  to   be   completed   after  perforation. 
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Turning  can  be  effected  with  infinitely  less  trouble,  and  with  a 
better  pro^nect  for  the  child. 

In  another  class  of  cases,  the  face  has  descended  into  the 
pelvis.  The  birth  of  a  full-grown  living  or  recently-dead 
child,  the  forehead  maintaining  its  direction  forwards,  is 
almost  impossible.  The  extension  of  the  neck  is  extreme,  the 
head  being  doubled  back  upon  the  nucha.  The  chin  repre- 
sents the  apex  of  a  wedge,  a  b  c  (see  fig.  30,  p.  179),  the 
base  of  which  is  formed  by  the  forehead,  the  entire  length  of 
the   head,  and  the  thickness  of  the  neck  and  chest.      This 
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must  be  equal  to  at  least  seven  inches.  The  bregma  and 
occiput  become  flattened  in,  but  not  much  is  to  be  ex])ected 
from  moulding.  The  case  is  that  the  natural  mode  of  decom- 
posing the  wedge  by  the  rotation  of  the  chin  forwards  will  not 
take  place.  Hence  arrest  or  impaction.  The  child  is  in  immi- 
nent danger.  Aid  becomes  necessary.  We  have  to  consider 
the  following  points  : — 

1.  Can  the  head  be  rotated  on  its  iransverse  axis,  restoring 
flexion  in  the  pelvis  ?  This  is  scarcely  possible  when  the  head 
is  jammed  in  the  ])('lvis. 
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2.  Can  the  turn  of  the  chin  forward  be  effected  by  the 
hand,  lever,  or  forceps?  This  is  sometimes  possible,  and 
should  be  tried.  The  method  is  thus  described  by  Smellie  : 
'  After  applying  the  forceps  along  the  ears,  push  the  head  as 
bigh  up  in  the  pelvis  as  is  possible,  after  which  the  chin  is  to 
be  turned  from  the  os  sacrum  to  either  ischium,  and  afterwards 
brought  down  to  the  inferior  part  of  the  last-mentioned  bone. 
This  done,  the  operator  must  pull  the  forceps  with  one  hand, 
whilst  two  fingers  of  the  other  are  fixed  on  the  lower  part  of 


Fig.  88. — Brow-presentation.     (R.  B.) 

the  chin  or  under-jaw,  to  keep  the  face  in  the  middle  and 
prevent  the  chin  from  being  detained  at  the  os  ischium  as  it 
comes  along,  and  in  this  manner  move  the  chin  round  with  the 
forceps  and  the  above  fingers  brought  under  the  pubes,  which 
done  the  head  will  easily  be  extracted.' 

3.  Can  the  head  be  brought  down  by  the  forceps  without 
turning  the  chin  forwards,  trying  to  extract  in  Carus's  curve  ? 
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This  is  a  practice  against  Nature.  The  forceps  will  be  likely 
to  slip,  and  if  it  hold  it  will  bring  more  of  the  wedge  into  the 
brim.  The  head  must  be  small  or  the  pelvis  large  to  admit  of 
success. 

4.  Shall  we  extricate  the  head  by  perforating  it  ?  In  ex- 
treme cases  this  course  may  be  necessary.  It  is  not  easy, 
unless  the  bones  be  broken  away,  or  crushed  in  by  the 
cephalotribe. 

5.  The  chin  will  sometimes  turn  forwards  at  the  very  last 
moment,  when  the  face  is  quite  on  the  floor  of  the  pelvis.  If 
not,  it  may  be  possible  to  hitch  the  chin  over  the  perinseum 
by  drawing  the  chin  forwards  by  the  forceps  and  pulling  the 
peringeum  backwards  (see  fig.  30,  p.  179).  The  chin  thus 
outside,  the  forceps  may  be  applied  to  draw  the  occiput  down 
under  the  pubes  and  backwards,  so  as  to  make  the  head  revolve 
on  its  transverse  axis  around  the  coccyx  as  a  centre  in  the 
coccygeal  or  Aveling's  curve.  The  delivery  is  thus  effected  by 
a  process  the  reverse  of  that  of  ordinary  occipito-anterior 
labour,  and  in  a  different  orbit.  In  the  mento-sacral  position 
the  delivery  takes  place  by  promoting  flexion.  Bilateral  incision 
of  the  perinseum  may  be  desirable  to  facilitate  the  release  of 
the  chin. 

Dystocia  from  jpendulous  or  overhanging  belly  —  the 
'  uterus  en  besace.^  Since  a  main  factor  in  the  production  of 
this  condition  is  an  extremely  lax  state  of  the  abdominal  walls,  it 
is  most  frequent  in  women  who  have  borne  many  children.  In 
some  cases  there  is  separation  of  the  recti  abdominis  muscles 
along  the  linea  alba ;  then  there  may  be  hernia  of  the  gravid 
uterus.  Another  favouring  condition  is  contraction  of  the 
pelvis  with  lordosis.  The  projecting  lumbar  curve  throws 
the  uterus  forwards.  When  this  condition  exists,  the  uterus, 
hanging  down  like  a  pack-saddle  over  the  pubes,  is  widely  out  of 
the  axis  of  the  pelvis  ;  and  if  there  is  pelvic  contraction,  the 
child  would  be  directed  over  the  brim,  against  the  promontory 
(see  fig.  89). 

This  fault  may  sometimes  be  remedied  by  placing  the 
woman  on  her  back,  and  supporting  the  abdominal  walls  by 
applying  a  l)road  binder,  so  as  to  lift  up  the  fundus  of  the 
uterus.  This  will  restore  the  relation  between  the  axis  of  the 
uterus  and  tliat  of  the  pelvic  brim.      Hut  if  contractile  energy 
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be  still  wanting,  the  forceps  will  come  into  requisition.  This 
is  a  case  where  the  dorsal  decubitus  is  esj)ecially  desirable. 

The  alternative  of  the  forceps  in  these  cases  is  likely  to  be 
turning.  How  shall  we  determine  the  choice  ?  There  are  two 
principal  cases  :  First,  the  liquor  amnii  has  drained  off  and 
the  head  is  pressing  into  the  brim.  The  forceps  is  strongly 
indicated  here.  Secondly,  the  head  is  mobile  above  the  brim, 
and  not  easy  to  grasp  in  the  forceps.  If  by  pressure  we  cannot 
push  the  head  into  the  brim,  turning  will  be  preferable.  We 
have  several  times  rescued  a  living  child  by  turning  under 
these  circumstances.  The  second  case  may  sometimes  be  re- 
duced to  the  first,  and  thus  brought  within  the  more  desirable 
dominion  of  the  forceps.  One  result  of  the  pendulous  belly 
and  uterus  is  to  form  a  kind  of  reservoir  in  which  the  liquor 
amnii  is  dammed  up ;  hence  an  added  impediment  to  contrac- 
tion of  the  uterus.  The  waters  can  be  drained  off  by  lifting 
the  fundus  uteri  up  to  its  normal  position,  and  making  a 
channel  past  the  head  to  the  uterine  reservoir  by  introducing 
one  blade  of  the  forceps.  Having  accomplished  this,  under 
steady  pressure  by  the  hands  or  a  broad  belt,  the  uterus  may 
recover  its  form  and  expel  the  child.  If  not,  the  forceps  comes 
into  play. 

Until  the  uterus  is  brought  to  its  normal  position,  two 
causes  concur  to  render  labour  difficult.  First,  the  uterus  being 
thrown  forwards,  its  fundus  is  carried  away  from  the  diaphragm 
and  upper  part  of  the  abdominal  walls.  It  loses,  therefore,  the 
aid  which  the  expiratory  muscles,  acting  powerfully  when  the 
glottis  is  closed  and  the  chest  is  fixed,  usually  give.  When  the 
uterus  is  thrown  forwards  across  the  pubes,  any  force  propagated 
downwards  from  the  diaphragm  will  strike  the  posterior  wall 
of  the  uterus  at  a  right  angle  with  the  body  of  the  uterus  and 
the  long  axis  of  the  foetus.  It  will,  in  short,  drive  the  uterus 
and  its  contents  down  upon  the  symphysis,  or  even  more  for- 
wards still,  since  the  body  of  the  child,  which  lies  in  front  of 
the  symphysis,  forms  the  longer  arm  of  a  lever,  and  the  force  is 
expended  upon  it  {see  fig.  91;. 

Secondly,  the  uterus,  if  not  paralysed,  acts  in  a  wrong  direc- 
tion. It  is  a  law,  of  which  the  patient  observer  will  not  fail  to 
discover  many  proofs  in  the  progress  of  difficult  labour,  that 
whensoever  a  mechanical  obstacle  is  encountered,  before  long, 
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the  uterus,  conscious,  as  it  were,  of  the  futility  of  its  efforts, 
intermits  its  action,  takes  a  rest  until  the  time  shall  arrive 
when  it  can  act  with  advantage.  This  provision  protects  for  a 
long  time  against  exhaustion  from  protracted  labour  and  the 
danger  of  bursting.  Indeed,  what  appears  to  be  protracted 
labour  is  often  simply  '  suspended  labour.' 

In  fig.  89,  the  uterus  and  child  are  represented  lying  across 


Fig.  80.— Showing  Mode  of  Dualiii:?  with  Over-luuiging  Uterus.     (R.  B.) 

A  B.  Diitutn-liiie.     ("  D.  Cavus's  eiirvo.     A  E.  Axis  of  pelvic  brim.     F  G.  I.iuo  of  expiratory 
lorcc.    J I  1.  Line  of  uterine  fcircc. 


the  symphysis  pubis:  ii  i  is  tlie  line  in  which  the  proper  uleiiiic 
force  would  be  exerted  ;  i-"  (;  is  the  line  of  force  of  the  exjiiratory 
muscles,  striking  the  long  axis  of  the  uterus  liehiud  and  nearly 
at  a  right  angle.  These  two  forces,  which  ought  to  coincide, 
thus  cross  each  other,  and  the  error  is  but  imperfectly  com- 
pensated by  the  resultant  force  obtained  between  the  two.    But 
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raise  the  uterus  to  its  normal  position,  as  indicated  by  the  dotted 
outline,  and  immediately  the  expiratory  force  and  the  uterine 
force  coincide  with  the  axis  of  the  child  and  of  the  pelvic  brim, 
and  both  conspire  to  expel  the  contents  of  the  uterus. 

In  the  case  of  pendulous  belly  from  contracted  pehdc  brim, 
the  restoration  of  the  axis  of  the  uterus  to  its  proper  relation 
with  that  of  the  pelvis  can  rarely  be  effected  until  the  head  is 
brought  into  the  pelvic  cavity ;  and  this  has  to  be  done  after 
craniotomy.  Then  the  dorsal  decubitus  and  upward  support  of 
the  abdomen  and  uterus  come  in  effectively. 

The  f 01X62:) s  to  deliver  the  after-coming  head.  In  breech 
and  turning  cases,  it  is  a  matter  of  great  moment  to  deliver 
before  the  cord  has  undergone  long  compression.  In  the 
majority  of  cases,  provided  the  passage  of  the  breech,  trunk, 
and  shoulders  have  not  been  hurried,  the  cervix  will  have  been 
dilated  enough  to  allow  the  head  to  follow  without  dangerous 
delay;  but  if,  in  consequence  of  precipitate  aid,  the  arms  run 
up  by  the  sides  of  the  head,  or  other  obstacles  occm-,  the  head 
may  be  caught  in  the  brim  and  the  child  may  be  lost.  Besides 
compression  of  the  cord,  the  child  has  to  run  another  not  less 
serious  danger — this  is  dislocation  of  the  neck,  if  traction  be 
unskilfully  or  hastily  performed.  It  is  practically  very  difficult 
in  some  cases  to  draw  the  head  by  the  shoulders  in  due  axial 
direction.  The  slightest  deviation  from  this  direction  involves 
hitching  against  the  pelvic  brim  ;  and  under  continued  traction 
the  intervertebral  ligaments  are  apt  to  give  way. 

Both  these  dangers  are  best  averted  by  putting  on  the  for- 
ceps. Traction  then  bearing  upon  the  head,  all  drag  upon  the 
spinal  column  is  spared. 

How  to  apply  the  forceps  :  In  the  first  place  a  loop  of  cord 
should  be  gently  drawn  dowm,  so  as  to  take  off  any  dragging 
upon  the  umbilicus,  and  place  the  part  which  traverses  the 
brim  in  that  side  in  which  the  face  is  found.  The  head  is 
engaged  with  its  long  axis  more  or  less  nearly  in  the  transverse 
diameter  of  the  brim.  The  blades  should  seize  it  in  an  oblique 
diameter  approaching  the  conjugate.  To  effect  this,  the  child's 
trunk  should  be  carried  well  forwards  over  the  symphysis,  and 
held  there  by  an  assistant,  so  as  to  leave  the  outlet  clear  for 
manipulation.  Then,  passing  the  left  hand  into  the  vagina, 
carry  the  fingers  to  the  left  side  of  the  pelvis  between  the 
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cervix  uteri  and  the  head.  The  blade  is  slipped  up  along  the 
palmar  aspect  of  the  fingers  to  its  place.  The  like  proceeding 
is  then  repeated  on  the  right  side  of  the  pelvis,  and  the  blades 
are  locked.  The  assistant  still  {see  fig.  90)  supporting  the 
child's  body,  the  operator  draws  the  head  into  the  pelvis  in  the 
axis  of  the  brim.  As  soon  as  this  is  cleared,  the  forceps  may 
be  removed  and  extraction  finished  by  the  hands.  This  is  done 
by  hooking  two  fingers  of  the  right  hand  over  the  back  of  the 
neck  on  the  shoulders,  whilst  the  left  hand  seizes  the  feet 
above  the  ankles,  a  napkin  interposed.  Then  extraction  is  made 
in  the  axis  of  the  pelvic  cavity  and  outlet.     It  is  the  work  of  a 


^^^ 


Fig.  90. — Sho^ving  Forceps  applied  to  After-coming  Head.     (1!.  15.) 


few  seconds.  Some  will  prefer  completing  the  extraction  with 
the  forceps.  If  this  mode  be  adopted,  the  face  will  be  found 
turned  towards  the  sacral  hollow  when  the  head  has  cleared 
the  brim  ;  the  forceps,  following  tlie  sacral  curve,  nutates  a  little 
during  traction.  When  the  occiput  is  appearing  under  the 
pubic  arch,  the  handles  are  carried  well  forwards,  so  as  to  bring 
the  face  over  the  perin<'cum  with  the  least  possible  strain.  The 
face  and  forehead  sweep  the  perinieum,  describing  a  curve 
round  the  occiput  resting  upon  the  pubes. 

The   use    of  the    forceps    to    the    after-coming    head   was 
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strongly  inculcated  by  Busch,  who  attributes  to  this  practice 
the  extraordinary  success  of  turning  in  his  hands.  Of  forty- 
four  cases  of  turning,  only  three  children  are  said  to  have  been 
lost  from  the  effects  of  the  operation.  E.  Rigby  and  Meigs 
also  insisted  upon  the  advantage  of  the  practice.  Our  own 
experience  enforces  the  precepts  of  these  eminent  authorities. 
If  the  practice  have  not  been  better  appreciated  in  this  country, 
it  is  because  it  is  only  within  the  last  thirty  years  or  less  that  a 
forceps  adequate  to  the  work  has  been  generally  known. 

Dangers  to  Mother  and  Child  from  use  of  Forceps. 

1.  The  low  ojperation — head  in  pelvis,  no  disproportion  or 
malposition,  performed  in  time  with  proper  skill — is  absolutely 
harmless  to  mother  and  child. 

2.  The  medium  operation — head  high  in  pelvis — is  attended 
by  some  risk  to  mother  from  protraction  ;  from  bruising  or 
crushing  soft  parts  of  mother.  Thus  the  obturator  nerve  or 
the  sacral  plexus  may  be  compressed,  and  temporary  paralysis 
of  the  parts  supplied  by  them  may  result. 

The  child's  head  has  to  undergo  more  compression;  a  blade 
may  bruise  the  portio  dura,  and  paralysis,  temporary,  of  the 
eyelids  and  mouth  result. 

3.  In  the  high  operation — head  on  brim — the  dangers  rise. 
To  the  mother  there  is  more  risk  of  laceration  of  cervix  uteri, 
of  bruising  the  vagina.  But  if  skilfully  performed,  and  in 
time,  the  operation  itself  can  hardly  be  said  to  involve  mor- 
tality. To  the  child  the  risk  to  life  from  compression  is 
serious  ;  but  this  risk  is  to  be  set  against  the  probably  greater 
risk  of  turning,  and  the  certain  destruction  of  craniotomy. 
The  cranial  bones  are  sometimes  depressed,  even  bent,  blood- 
effusions  caused  in  the  scalp  and  between  dura-mater  and  cra- 
nium, or  the  brain  itself  injured.  There  is  greater  likelihood 
of  injury  to  the  portio  dura.    Sometimes  the  eyeball  is  injured. 

All  these  injuries  are  more  probable  when  there  is  slight 
projection  of  the  promontory.  The  depression  of  the  skull 
may  be  due  to  this. 

Greorge  Kidd,  Johnston,  and  Atthill  generally  agree  in  the 
conclusion  that  in  proportion  as  the  forceps  was  freely  used  in 
cases  of  tedious  and  difficult  labour,  the  deaths  of  the  mothers 
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decreased,  and  the  lives  of  the  children  were  saved.  Under 
Atthill  the  use  of  ergot  vas  absolutely  prohibited  in  the 
Eotundo  Hospital. 

Xote  Oil  the   Value  of  Statistics  as  a.pplied  to  Obstetric 
Operations. 

Gross  indiscriminate  statistics,  seeming  to  show  that  forceps 
and  other  operations  have  caused  a  certain  mortality,  are  fal- 
lacious. The  issues  of  operations  under  different  circumstances 
must  be  discriminated.  Eigorous  analysis  on  clinical  lines 
must  precede  the  construction  of  tables.  Accidents  which 
ought  to  be  set  down  to  delay,  neglect,  and  unskilfulness,  have 
been  set  down  to  operations  which  are  essentially  conservative. 
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CHAPTER   XIII. 
Version  or  Turning', 

SPONTANEOUS ;  ARTIFICIAL ;  CEPHALIC ;  BI-POLAR  ;  DESCENT  OP' 
HAND  BY  SIDE  OF  HEAD  ;  PROLAPSE  OF  UMBILICAL  CORD  ; 
ENTANGLEMENT  OF  CORD  ;  DIFFICULT  BREECH-LABOURS  ;  DIFFI- 
CULT TWIN-LABOURS  ;  NUCHAL  DISPLACEMENT  OF  AN  ARM  ; 
EXCESSIVE  SIZE  OF  CHILD'S  ABDOMEN;  DYSTOCIA  FROM 
MONSTERS  ;  HERNIA  ;  PODALIC  BI-POLAR  TURNING,  LIQUOR 
AMNII  PRESENT,  AND  WHEN  RUN  OFF  ;  IMPACTION  ;  IMITA- 
TION OF  SPONTANEOUS  EVOLUTION ;  EVISCERATION  ;  BISEC- 
TION ;  DECAPITATION ;  SPONDYLOTOMY ;  TURNING  IN  NARROW 
PELVIS;     DANGERS    TO    MOTHER    AND    CHILD    FROM    TURNING. 

Turning  ranks  next  to  the  forceps  as  a  conservative  operation. 
It  competes  with  the  forceps  on  the  conservative  side,  and  with 
craniotomy  against  sacrificial  obstetrics.  Before  the  forceps 
came  into  use,  there  is  no  doubt  that  turning  was  much  more 
frequently  resorted  to  ;  and  it  may  be  added  that  with  the 
improvements  in  the  forceps  the  motive  for  resorting  to  it 
diminishes. 

In  this  chapter  certain  cases  of  dystocia,  not  necessarily 
involving  turning,  are  described. 

Definition.  Version  comprehends  all  those  proceedings  by 
which  the  long  axis  of  the  child  is  brought  into  coincidence 
with  the  axis  of  the  pelvis. 

In  familiar  language  we  call  the  operation  turning ;  the 
synonyms  are  :  versio,  version,  Wendung. 

Version  may  be  :  (1)  Spontaneous  ;   (2)  Artificial. 

1.  Spontaneous  version  has  been  described  in  the  chapter 
on  the  '  Mechanism  of  Labour '  (see  p.  201). 

In  spontaneous  version,  Nature  points  out  the  object  to  be 
attained,  and  how  to  attain  it — that  is,  by  artificial  version.  A 
spontaneous  version  maybe  effected  either  by  bringing  the  head 
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first  into  the  pelvic  brim  or  the  breech;  so  one  of  the  like 
changes  of  position  is  sought  to  be  accomplished  by  artificial 
version. 

2.  Artificial  cephali  cversion.  The  conditions  favouring 
this  operation  are  :  {a)  The  latter  end  of  gestation  ;  (b)  the  pre- 
sence of  liquor  amnii ;  (c)  moderate  obliquity  of  the  uterus  and 
child's  axis  in  relation  to  the  axis  of  the  pelvis ;  {d)  the  head 
being  near  the  pelvic  brim. 

The  operation.  A  successful  imitation  of  natural  version 
demands  the  concerted  use  of  both  hands.  AVe  must  act  simul- 
taneously on  both  poles  of  the  foetal  ovoid.  This  action  may 
be  carried  out  altogether  externally — that  is,  through  the  walls 
of  the  abdomen  ;  or  one  hand  may  work  externally  whilst  the 
other  works  internally  through  the  os  uteri.  The  first  method — 
that  practised  by  Wigand,  Esterle,  and  others — has  been  called 
the  bi-manual  proper ;  the  second,  which  was  first  clearly  taught 
by  Braxton  Hicks,  was  called  by  him  '  combined  internal  and 
external  version.'  Both  are  forms  of  hi-polar  version.  This 
term,  proposed  by  Robert  Barnes  in  the  first  edition  of  the 
*  Obstetric  Operations,'  has  since  been  generally  adopted.  Each 
form  has  its  own  field  of  application.  But  the  combined  in- 
ternal and  external  bi-polar  method  has  the  more  extensive 
applications  in  practice. 

The  history  of  bi-polar  version  demands  a  few  lines.  Jt 
seems  clear  that  Wigand,  D'Outrepont,  and  others  who  took 
up  Wigand's  views,  had  acquired  an  accurate  perception  of  the 
theory  of  bi-polar  turning,  and  had  successfully  applied  it  in 
practice.  They  had  applied  it  to  the  purpose  of  altering  the 
position  of  the  child  before  labour,  chiefly  liy  bringing  the 
head  over  the  centre  of  the  pelvis,  restoring  at  the  same  time 
the  uterus  and  foetus  from  an  oblique  to  a  right  inclination. 
This  they  did  chiefly  by  external  manipulation,  but  not  ex- 
clusively, for  sometimes  one  or  two  fingers  introduced  into  the 
OS  uteri  served  to  drag  the  lower  segment  of  the  uterus  to  a 
central  position,  whilst  the  hand  outside  acted  in  the  opposite 
direction  upon  the  upper  pole.  There  the  application  seems 
to  have  sto])ped  short.  At  least,  we  are  not  aware  of  any  dis- 
tinct description  of  the  application  of  the  bi-polar  principle  to 
produce  complete  version. 

In  one  form  the  bi-polar  principle  of  turning  by  the  feet 
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has  been  in  use  for  a  long  time.  In  oblique  presentations, 
when  turning  is  attempted  after  the  waters  have  escaped  and 
the  uterus  has  contracted  upon  the  child,  it  may  be  found  that 
although  one  or  both  feet  have  been  seized  the  head  will  not 
recede  or  rise.  It  then  becomes  obvious  that  by  some  means 
the  head  must  be  pushed  up.  This  is  commonly  effected  by 
holding  down  the  leg  or  legs  whilst  a  hand  or  crutch  passed 
into  the  pelvis  pushes  up  the  head  and  chest.  In  this  operation 
both  hands  work  below  the  pubes. 

In  several  works — those  of  Moreau,  Caseaux,  Churchill,  and 
others — diagrams  are  given  representing  one  hand  applied  to 
the  fundus  uteri  outside  and  the  other  seizing  the  feet  inside ; 
but  it  would  be  an  error  to  suppose  that  these  indicate  an 
appreciation  of  the  principle  of  bi-polar  turning.  They  simply 
indicate  the  principle  of  supporting  the  uterus,  so  as  to  prevent 
laceration  of  the  cervix  whilst  pushing  the  head  into  the  uterus. 
The  true  bi-polar  method  does  not  involve  passing  the  hand 
into  the  uterus  at  all. 

Sir  James  Simpson  (1845)  got  nearer  the  mark :  '  Use  both 
your  hands  for  the  operation  of  turning.  .  .  .  Whilst  we  have 
one  hand  internally  in  the  uterus,  we  derive  the  greatest  possi- 
ble aid  in  most  cases  from  manipulating  the  uterus  and  infant 
with  the  other  hand,  placed  externally  on  the  abdomen.  Each 
hand  assists  the  other  to  a  degree  which  it  would  not  be  easy 
to  appreciate  except  you  yourselves  were  actually  performing 
the  operation.  .  .  .  The  external  hand  fixes  the  uterus  and 
foetus  during  the  introduction  of  the  internal  one  ;  it  holds  the 
foetus  in  situ  whilst  we  attempt  to  seize  the  necessary  limbs, 
or  it  assists  in  moving  those  parts  where  required  toiuards  the 
introduced  hand. ;  and  it  often  aids  us  vastly  in  promoting  the 
version  after  we  have  seized  the  part  which  we  search  for. 
Indeed^  this  power  of  assisting  one  hand  with  the  other  in  dif- 
ferent steps  of  the  operation  forms  the  principal  reason  for 
introducing  the  left  as  the  operating  hand.' 

Here  the  principle  of  bi-polar  turning  is  at  best  but  dimly 
foreshadowed. 

Robert  Lee  practised  a  manceuvre  of  tipping  the  presenting 
shoulder  or  breech  away  from  the  os  uteri  by  one  or  two  fingers 
passed  through  the  os  only.  This  was  mostly  done  in  cases  of 
placenta  prsevia,  the  foetus  being  premature  and  small.     It  is 
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not  shown  that  he  used  an  external  hand.  By  a  process  of 
synthetical  reasoning  Eobert  Barnes  had  arrived  at  the  true 
principle.  In  the  '  Obstetric  Operations,'  1876,  he  says  that 
in  more  than  two  hundred  cases  of  turning  he  had  never  failed 
to  follow  Simpson's  precept  to  use  both  hands,  and  he  gradually 
found  out  that  the  external  hand  often  did  more  than  the  in- 
ternal one,  so  much  so  that  the  introduction  of  one  or  two 
fingers  through  the  os  uteri,  to  seize  the  knee  pressed  down 
upon  the  os  by  the  outside  hand,  was  all  that  was  necessary. 

Still,  Braxton  Hicks's  claim  to  originality  in  working  out  and 
expounding  the  application  of  the  external  and  internal  bi-polar 
method  of  podalic  version  is  indisputable.  His  work  in  this 
subject  is  contained  in  a  memoir  in  the  'Lancet,'  1860,  in 
the  '  Obstetrical  Transactions,'  1863,  and  in  a  special  work  in 
1864. 

Artificial  cephalic  version.  As  head-presentation  is  the 
type  of  natural  labour,  it  follows  that  to  obtain  a  head-presenta- 
tion is  the  great  end  to  be  contemplated  by  art.  But,  practi- 
cally, head-turning  is  little  known.  Delivery  by  the  feet  is 
almost  universally  practised  when  the  substitution  of  a  favour- 
able for  an  unfavourable  presentation  has  to  be  accomplished. 
Why  is  this  ?  The  answer  is  not  altogether  satisfactory  ;  it 
rests  chiefly  upon  the  undoubted  fact  that,  in  the  great  majority 
of  instances,  at  the  time  when  a  mal-presentation  comes  before 
us,  turning  by  the  feet  is  the  only  mode  of  turning  which  is 
practicable.  Frequent  experience  of  one  order  of  events  is  apt 
so  to  fill  some  minds  as  to  exclude  the  recognition  of  events 
that  are  observed  but  rarely.  They  conclude  that  the  course 
which  is  proper  for  most  cases  is  proper  for  all ;  and,  adopting 
this  course  in  all  cases,  they  shut  out  the  possibility  of  learn- 
ing what  Nature  can  do  or  what  can  be  achieved  by  other 
means. 

In  the  seventeenth  century  and  in  the  beginning  of  the 
nineteenth,  Velpeau  remarks  that  cephalic  turning  was  hardly 
ever  mentioned  unless  to  be  condemned.  Flamant  was  amongst 
the  first  to  revive  the  practice.  In  two  cases  of  ariii-}ir(>senta- 
tion  he  raised  the  breech  towards  the  fundus  uteri ;  the  liead, 
thus  made  to  descend,  was  seized  by  the  hand.  The  liquor, 
amnii  had  long  escaped.  He  worked  in  these  cases  entirely  by 
internal  manipulation.     Wigand  accomplished  the  same  object 
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by  external  manipulation,  saving  the  children.  E.  Martin, 
Hohl,'  Lazzati,  and  others  advocate  the  practice. 

The  indications  for  head-turning.  A.  Before  the  accession 
of  labour  :  When  the  uterus  and  foetus  are  placed  obliquely 
in  relation  to  the  pelvic  brim  ;  and  in  some  cases  where  the 
shoulder  is  actually  presenting.  B.  When  labour  has  begun  : 
1.  When  the  uterus  and  foetus  are  placed  obliquely  in  relation 
to  the  pelvic  brim,  which  obliquity  may  be  preparatory  to  the 
complete  substitution  of  the  shoulder  for  the  head.  2.  In  some 
cases  of  shoulder-presentation,  the  membranes  being  still  intact. 
3.  In  some  cases  of  shoulder-presentation,  the  membranes 
having  burst,  but  considerable  mobility  of  the  head  being  still 
preserved,  -i.  The  forehead  or  face  presenting.  5.  Descent  of 
the  hand  by  the  side  of  the  head.  6.  Prolapse  of  the  um- 
bilical cord  by  the  side  of  the  head. 

A.  Head-turning  or  rectification  before  labour.  Esterle, 
the  great  advocate  for  this  operation,  was  led  to  adopt  it  from 
the  observation  of  the  frequent  occurrence  of  spontaneous 
version  {see  p.  211).  He  had  remarked  that  this  change  had 
occurred  after  the  escape  of  the  liquor  amnii  and  the  shoulder 
was  down.  The  patient  must  be  placed  in  such  a  posture  as 
to  produce  the  greatest  possible  muscular  relaxation.  Bearing 
in  mind  the  conditions  which  take  part  in  spontaneous  version, 
it  is  necessary  to  imitate  them  as  much  as  possible.  Amongst 
these  is  the  lateral  contraction  of  the  uterus,  which  diminishes 
the  transverse  diameter,  and  which  exerts  a  convenient  pressure 
upon  the  ovoid  extremities  of  the  child ;  and  the  movements 
of  the  foetus,  the  repercussion  of  its'  head,  and  its  descent, 
when  the  centre  of  gravity  of  the  foetal  body  favours  its  fall. 
To  imitate  this,  the  lateral  contractions  must  be  replaced  by 
lateral  pressure.  This  is  applied  towards  the  fundus  or  the 
cervix,  according  to  the  situation  of  the  part  which  it  is  sought 
to  raise  or  to  depress.  This  pressure  is  assisted  greatly  by 
gentle  strokes  or  succussions  by  the  palm  of  the  hand  alter- 
nately towards  either  ovoid  extremity.  These  strokes  are  then 
made  in  rapid  succession  simultaneously  upon  the  two  extremi- 
ties, one  giving  a  movement  of  ascent,  the  other  a  movement  of 
descent ;  or  we  may  act  upon  the  head  alone,  whilst  the  other 
hand  makes  a  steady  pressure  on  the  contrary  side,  the  more 
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to  diminish  the  transverse  diameter.  The  desired  position 
being  effected,  it  is  necessary  to  maintain  it.  This  is  done  by 
the  adaptation  of  cushions  or  pads  to  the  sides  of  the  oppo- 
site poles  of  the  foetal  ovoid,  and  supporting  them  by  a 
bandage. 

B.  1,2,  3.  Head-turning  may  be  tried  in  cases  of  moderate 
obliquity,  the  liquor  amnii  being  still  present,  or  only  recently 
escaped.  It  is  also  important  that  the  action  of  the  uterus  be 
moderate.  Supposing  the  case  to  be  one  in  which  the  head 
is  deviated  to  the  left  ilium,  and  the  fundus,  with  the  breech, 
are  directed  to  the  right  of  the  mother's  spine,  the  first  step  is 
to  place  the  woman  on  her  left  side.  In  this  posture,  the 
fundus  of  the  uterus,  loaded  with  the  breech,  and  being 
movable,  will  tend  to  fall  towards  the  depending  side.  This  will 
act  as  a  lever  upon  the  uterine  ovoid,  and  the  lower  end  of  the 
uterus  with  the  head  in  it,  so  as  to  facilitate  its  return  to  the 
brim.  In  such  cases,  Wigand  recommends  that  the  posture 
should  be  repeatedly  changed,  so  as  to  ascertain  which  is  the 
best  to  maintain  the  head  in  the  central  line  of  the  pelvis. 
When  this  is  found,  the  sooner  the  membranes  are  ruptured 
the  better.  The  patient  must  henceforth  be  kept  carefully  in 
the  same  posture,  the  uterus  being  supported  in  due  relation 
by  the  hands  externally.  But  we  believe  that  in  many  cases 
the  dorsal  posture  will  lend  the  greatest  facility. 

We  must  apply  pressure  to  the  uterus  towards  the  median 
line  of  the  mother,  both  at  its  fundus  and  at  the  lower  part, 
w^hich  contains  the  head.  The  head  will  thus  be  pushed  by 
one  hand  to  the  right,  whilst  the  fundus  uteri  is  pushed  by 
the  other  hand  to  the  left. 

If  labour  have  begun,  we  may  combine  internal  with  external 
manipulation.  We  may  press  upon  the  fundus  with  one  hand, 
whilst  with  a  finger  in  the  os  uteri  we  pull  this  over  the  centre 
of  the  brim.  External  pressure  by  a  pad  laid  in  the  hollow  of 
the  ilium  in  which  the  head  lay  will  aid  the  mana'uvre.  Then, 
having  got  the  head  into  the  proper  position,  whilst  it  is  kept 
so  by  an  assistant,  rupture  the  membranes.  The  contraction 
of  the  uterus  tends  to  restore  its  natural  ovoid  shape,  and  will 
also  tend  to  keep  the  child's  long  axis  in  due  relation.  If  by 
this  contraction  the  head  should  happily  become  fixed  in  the 
brim,  the   mannouvre   has  succeeded  ;  the  labour  has  become 
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natural.  But  if  the  head  still  show  a  disposition  to  recede, 
it  should  be  grasped  at  once  by  the  forceps,  and  held  in  the 
brim  until  it  is  sufficiently  engaged  to  be  safe. 

4.  The  mode  in  which  foreJtead-  and  face-presentations 
arise  out  of  excess  of  friction  or  resistance  encountered  by  the 
occiput,  and  the  way  of  restoring  the  vertex  to  its  right  posi- 
tion, have  been  described  (see  p.  184). 

5.  Descent  of  the  Jiand  by  the  side  of  the  head.  When 
this  accident  occurs  it  is  apt  to  proceed  to  shoulder-presenta- 
tion, the  hand  and  arm  slipping  down  and  wedging  the  head 
off  the  brim  to  one  or  other  iliac  fossa.  Hence  the  importance 
of  correcting  this  complication  as  early  as  possible.  Whilst  the 
l^arts  are  still  movable  it  is  commonly  possible  to  push  up  the 
presenting  hand  by  means  of  one's  left  fingers  in  the  vagina ; 
and  at  the  same  time,  by  pressing  down  the  head  by  the  ex- 
ternal hand  towards  the  brim,  the  head  is  made  to  fill  the  space 
until  the  forceps  is  applied.  Then,  drawing  the  head  into  the 
brim,  the  hand  cannot  again  descend. 

6.  Prolapse  of  the  umbilical  cord  by  the  side  of  the  head 
may  sometimes  be  managed  successfully  in  a  similar  manner 
to  that  described  above  for  the  hand,  having  first  replaced  the 
cord  above  the  head.  But  there  are  other  forms  of  jjroUvpse 
■of  the  cord  which  call  for  more  detailed  description. 

The  causes  which  lead  to  prolapse  of  the  cord  are  generally 
those  which  favour  the  production  of  malposition  of  the  child, 
such  as  pelvic  distortion,  placenta  prsevia,  excess  of  liquor  amnii. 
All  causes  that  hinder  the  complete  filling  of  the  lower  seg- 
ment of  the  uterus  and  the  pelvic  brim  by  the  presenting 
part  of  the  child  of  course  leave  room  for  a  loop  of  cord  to  fall 
through.  The  cord  is  especially  apt  to  be  hooked  down  if  it  be 
over-long,  if  it  take  its  origin  near  the  orificial  zone  of  the 
uterus  from  the  lower  margin  of  the  placenta ;  and  if  there  be 
a  sudden  rush  of  liquor  amnii  when  the  membranes  burst  the 
cord  is  apt  to  be  swept  down  with  the  stream. 

One  thing  deserves  attention.  Prolapse  of  the  cord  has 
frequently  happened  when  the  patient  has  been  sitting  or 
standing  up  at  the  time  the  membranes  have  burst.  Hence  it 
is  desu-able  to  keep  the  patient  on  her  bed  when  this  event  is 
expected;  and  then,  should  the  funis  come  down,  the  accident 
may  be  detected  at  the  earliest  moment — a  point  of  paramount 
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importance.  The  pressing  indication  is  to  rescue  the  child 
from  the  danger  of  perishing  by  asph3;^ia. 

There  are  two  loeriods  of  -prolapse.  The  management  varies 
accordingly.  The  first  case  is  when  the  cord  is  felt  below  the 
presenting  part  of  the  child  whilst  the  membranes  are  still 
entire.  Hitherto  the  risk  of  pressure  upon  the  cord  is  small. 
It  is  rarely  necessary  to  interfere  before  the  membranes  bm'st. 
But  when  the  cord  is  felt  through  the  membranes  we  must  be 
prepared  for  the  coming  event,  and  also  for  the  probability  of 
some  other  part  of  the  child  than  the  head  presenting.  The 
moment  the  membranes  burst,  the  cord  will  probably  be  earned 
down  by  the  torrent  of  liquor  amnii.  If  the  cervix  uteri  He 
freely  open  at  the  moment  of  bursting,  the  condition  will  be  so 
far  favourable  for  immediate  efforts  to  replace  the  cord  or  to 
deliver  promptly ;  but  should  the  cervix  be  only  moderately 
open  the  risk  is  greater.  In  this  case  we  should  do  well  to 
dilate  the  cervix  before  the  membranes  burst  by  the  water- 
bags,  so  as  to  ensure  freedom  for  manipulation.  We  must  be 
ready  to  act  according  to  the  indications  of  danger  to  the  child 
and  the  presentation. 

Since,  during  the  passage  of  the  child,  the  prolapsed  cord 
must  undergo  protracted  compression,  the  child's  life  is  in 
imminent  danger.  Rescue  will  depend  upon  one  of  two  condi- 
tions :  first,  upon  reposition  of  the  funis  above  the  presenting 
part  of  the  child,  and  its  retention  there ;  or,  secondly,  upon 
the  speedy  delivery  of  the  child  before  fatal  asphyxia  has 
occurred.  Sometimes  we  have  a  choice  in  the  method  of  pro- 
ceeding ;  sometimes  the  course  of  action  is  imperatively  dictated 
by  circumstances.  For  example,  if  there  is  a  shoulder-pre- 
sentation there  is  obviously  a  major  reason  for  tuniing.  If 
there  is  placenta  praivia,  Avith  profuse  haemorrhage,  to  secure 
the  safety  of  the  mother  must  be  the  first  object.  For  this, 
turning  may  be  indicated  ;  indeed,  that  which  is  best  for  the 
mother  often  gives  the  chance  for  the  child  also.  In  the  case 
where  the  cord  springs  from  the  margin  of  the  placenta,  and 
this  margin  descends  to  near  the  orifice  of  the  womb,  it  is 
clear  that  there  is  not  much  hope  of  ket'}»ing  up  the  cord,  even 
if  we  succeed  in  putting  it  back  into  the  uterine  cavity;  the 
next  pain  will  exiiel  it  again.  The  prospect  of  saving  the  child 
depends  upon  prompt  delivery.     If  the  head  present,  it  is  best 
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to  put  on  the  forceps  at  once  ;  if  the  os  is  not  sufficiently 
dilated,  apply  the  water-bags ;  or,  if  it  appear  that  delivery  can 
be  effected  more  quickly  by  turning,  adopt  this  operation. 

If  there  be  contraction  of  the  conjugate  dianieter  of  the 
pelvis,  so  that  the  cord  slips  down  on  one  side  of  the  promon- 
tory where  the  brim  cannot  be  blocked  by  the  head,  we  may 
try  to' replace  the  cord  before  proceeding  to  deliver.  The  same 
thing  should  be  tried  when  there  is  no  deformity,  and  when 
the  cord  springs  from  the  higher  zones  of  the  uterus. 

As  to  the  modes  of  reposition  of  the  cord.  We  may  occa- 
sionally— rarely,  it  is  true — take  the  prolapsed  loop  in  the 
fingers  of  the  left  hand,  and,  in  the  absence  of  contraction, 
carry  it  up  into  the  uterus  above  the  presenting  head,  and 
even  hang  it  over  the  child's  knee  or  foot.  Unless  we  succeed 
in  thus  finding  a  peg  for  it,  it  will  almost  certainly  follow  the 
hand  down  again  as  we  withdraw  it.  And  whenever  we  have 
succeeded  in  carrying  the  cord  into  the  uterus,  we  must  imme- 
diately try  to  fill  up  the  pelvic  brim  with  the  child's  head. 
This  may  be  done  sometimes  by  external  pressure  with  the 
hands,  or  better  still  by  the  forceps.  When  the  cord  comes 
down  in  breech-  or  feet-presentation,  we  may  do  as  Wigand 
did — caiTy  up  the  cord  with  the  hand,  and  immediately  bring 
down  a  leg  into  the  os  uteri. 

Another  mode  of  replacing  the  funis  is  by  help  of  the  so- 
called  hnee-elbow  jjosture.  Thus,  the  pelvis  is  raised  above 
the  level  of  the  fundus  of  the  uterus,  and  not  only  gravitation, 
but  a  suction  force  of  the  abdominal  cavity,  are  brought  into 
aid.  But,  even  here,  the  forceps  must  be  used  to  bring  the 
head  into  the  pelvis.  This  plan  was  taught  by  the  late  Dr. 
Bloxam,  when  Eobert  Barnes  was  house-surgeon  under  him  at 
Queen  Adelaide's  Lying-in  Hospital,  forty  years  ago.  It  has 
since  been  enforced  and  successfully  applied  by  Thomas,  of 
New  York,  under  the  name  of  the  Postural  method  (1858), 
by  Theopold  (1860),  by  Wilson  of  Glasgow  (1867),  and  others. 

We  may,  by  help  of  this  posture,  succeed  by  the  hand 
alone.  But  a  special  instrument  to  replace  cord  may  be 
useful.  A  multitude  of  instruments  have  been  invented. 
None  surpass  in  simplicity  and  effectiveness  the  contrivance 
of  Eoberton.  This  is  a  long  flexible  rubber  catheter  of  large 
calibre  mounted  on  a  stilet,  with  a  large  eyelet-hole  near  the 
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blind  end.  Fig.  91  represents  the  tube  in  action.  A  loop  of 
coarse  soft  silk  or  worsted  is  carried  through  the  tube  and 
out  at  the  eyelet,  or  a  loop  of  worsted  may  be  tied  upon  the 
end  of  the  catheter.  The  prolapsed  cord  is  caught  in  the  loop. 
The  tube  is  then  carried  by  the  stilet  past  the  presenting  part 
of  the  child  until  the  cord  is  fairly  lodged  in  the  uterus.  Then, 
applying  a  tinger  of  one  hand  to  the  lower  end  of  the  tube, 
the  stilet  is    withdrawn,  leaving  the  tube  and  cord   in  situ. 


Fig.  01. — Sliowinj;  Ueposition  of  Prolapsed  Cord  in  Knee-elbow  Posture.     (R.  B.) 

noberton's  tube  carries  tl  10  cord  above  the  lieai  to  A.    The  stilet  is  then  withdrawn,  nn  J  tie 

tube  K'ft  ill  situ. 

The  tube  will  come  away  with  the  placenta  when  the  child  is 
born. 

If  the  cord  is  flaccid  and  pulseless,  especially  if  the  jtro- 
lapsed  loop  is  cold,  and  if  tickling  the  child's  fe^^t  excites  no 
reflex  movement,  it  may  be  presumed  that  the  child  is  dead. 
]^ut  it  is  proper  to  auscultate  the  abdomen  ;  and,  if  the  hand 
is  passed  into  the  uterus,  we  should  take  the  o])portunity  <»f 
feeling  the  child's  chest  for  the  heart-beat.       If  the  child  is 
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known  to  be  dead,  the  indication  is  clear  to  turn  our  attention 
exclusively  to  the  interest  of  the  mother. 

Allied  to  prolapsus  is  the  entanglement  of  the  cord  round 
the  child's  neck.  The  cord  being  perhaps  of  excessive  lenglh, 
and  the  child's  head  being  jirevented  from  filling  the  lower 
segment  of  the  uterus,  a  loop  of  cord  lodges  there,  so  that 
when  the  cervix  opens  the  head  passes  through  the  loop. 
This  is  the  most  common  mode  of  production.  But  it  may 
occur  before  labour  under  spontaneous  version.  The  child 
commits  suicide  by  hanging.  Occasionally  two,  or  even  three, 
coils  are  foimd  round  the  neck.  The  effect  of  this  accident  is 
that,  as  the  child  descends  through  the  pelvis,  the  cord  tightens 
round  the  neck,  tending  to  strangle  it.  The  labour  is  likely  to 
be  arrested  from  the  child  being  held  back  by  the  cord  dragging 
upon  the  uterus. 

It  is  a  good  rule  in  ordinary  labour,  the  moment  the  head 
is  born,  to  pass  the  finger  round  the  neck  to  feel  if  the  cord 
encircles  it.  If  it  is  found  loose  and  the  body  is  advancing, 
so  that  you  have  no  time  to  bring  the  loop  over  the  head,  open 
the  loop  and  let  the  child's  body  pass  through  it.  But  if  the 
head  is  not  advancing,  if  it  be  observed  that  after  every  pain 
the  head  seems  to  be  retracted,  if  there  is  unusual  uterine 
pain,  and  especially  if  the  child's  face  is  becoming  congested 
and  the  cord  is  felt  tight  and  pulseless,  not  a  moment  should 
be  lost  in  passing  a  finger  under  the  cord  and  severing  ir. 
Then  accelerr.te  the  birth  of  the  child,  and  tie  the  cord  at  the 
usual  distance  from  the  navel.  If  it  be  feared  that  the  child 
may  bleed,  both  ends  of  the  divided  cord  may  be  tied  before 
delivery.     But  this  is  not  really  necessary. 

The  Management  of  certain  Difficult  Breech-Labours. 

The  management  of  ordinary  breech-labour  has  been  de- 
scribed (see  p.  194j.  Usually  it  proceeds  smoothly  enough 
under  spontaneous  forces.  But  there  arise  cases  in  which  aid 
is  necessary.  The  true  rule  in  giving  aid  is  to  produce  a 
position  more  favourable  to  delivery  ;  and  thus  the  manoeuvres 
called  for  fall  under  our  definition  of  version.  Since  the 
breech  is  already  presenting,  a  great  part  of  the  end  contem- 
plated in  podalic  turning  is  already  accomplished.   The  problem 
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is  so  far,  simpler  than  that  of  effecting  complete  version ;  anJ 
it  may,  therefore,  logically  and  usefully  serve  as  an  introduc- 
tion  to  the  description  of  version  for  shoulder-presentation. 

There  are  two  principal  conditions  of  breech-presentation 
under  which  labour  may  become  arrested  or  difficult.  Whether 
the  position  be  dorso-anterior  or  dorso-posterior,  the  legs  may 
be  disposed  in  one  of  two  ways  :  First — and  it  is  the  most 
common  way — the  legs  may  be  flexed  upon  the  thighs,  so  that 
the  heels  are  near  the  nates,  and — what  is  very  important  to 
recollect — not  far  from  the  os  uteri  (see  figs.  31,  32,  92);  or, 
secondly,  the  legs  may  be  extended  so  that  the  toes  are  pointed 
close  to  the  face  (see  fig.  94). 


Fifi.  '.12.— Sliowiiiii;  how  to  seize  a  foot,  to  brinj?  it  down  when  breech  is  delayed  in 
the  i)elvis.    Tlie  Icj^s  :ire  Hexed  in  normal  attitmle.     (It.  1!.) 

In  both  cases  the  breech  represents  the  apex  of  a  wedge 
entering  the  pelvis,  whilst  the  base  is  delayed  at  the  lirini. 
The  indication  is  to  decompose  the  wedge.  The  princii)le  of 
action  is  the  same.  To  take  the  simpler  case  first,  that  in  which 
the  legs  are  flexed  upon  the  thighs,  the  feet  near  the  nates. 
In  this  case  [see  fig.  92)  the  mauoMivre  is  simple  and  eff"ective  : 
bring  down  one  leg. 

The  first  thing  to  do  is  to  determine  the  ixisition  of  tin- 
breech  in  relation  to  the  pelvis.  In  all  cases  of  doubtful 
diagnosis  it  is  well  to  pass  the  fingers,  or  hand  if  necessary, 
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well  into  the  pelvis,  so  as  to  reach  the  higher  presenting  parts. 
In  a  breech  case  we  thus  reach  the  trochanters,  and  above 
them  the  groins,  where  a  finger  will  pass  between  the  child's 
body  and  the  thigh  flexed  upon  it.  Then  in  front  will  ])e  the 
fissure  between  the  thighs ;  and  here,  if  the  legs  are  flexed 
upon  the  thighs,  will  be  the  feet  to  remove  all  doubt.  These 
are  what  we  are  in  search  of.  We  only  want  one.  It  is  much 
more  easy  to  bring  down  one  foot,  and  it  is,  moreover,  more 
scientific.    The  question  now  comes,  Which  foot  to  bring  down  ? 


Fig.  'Jo. — Delivery  of  breech  by  drawing-  down  one  foot.     (U.  B.) 

The  one  nearest  to  the  pubic  arch  is  the  best.  To  seize  it, 
pass  the  index  finger  over  the  instep  ;  then  gi-asp  the  ankle 
with  the  thumb,  and  draw  down  backwards  to  clear  the  sym- 
physis pubis.  When  the  leg  is  extended  outside  the  vulva,  it 
will  be  found  that  traction  upon  it  will  cause  the  half-breech 
to  descend  and  the  child's  sacrum  to  rotate  forwards.  The 
further  progress  of  the  case  falls  within  the  ordinary  laws 
of  breech-labour  (.s?e  fig.  93). 
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The  second  case — that  in  which  the  feet  lie  at  the  fundus  of 
the  uterus  close  to  the  face — is  far  more  difficult.  The  wedge 
formed  by  the  extended  legs  and  the  upper  part  of  the  trunk 
must,  in  some  instances  at  least,  be  decomposed  before  delivery 
can  be  effected.  The  cause  of  the  difficulty  will  be  understood 
on  looking  at  the  diagram  (fig.  94),  and  on  reflecting  that 
the  breech  or  wedge  may  in  great  part  be  driven  low  dovra  into 
the  pelvis,  leaving  but  little  space  for  the  operator's  hand  to 
pass  ;  further,  that  the  hand  must  pass  to  the  very  fundus  of 
the  uterus  to  reach  a  foot.  No  ordinary  case  of  turning  involves 
passing  the  arm  so  far. 


Fig.  94. — Showinj;'  how  to  seize  a  foot,  to  decompose  tlie  wedge  formed 
bj'  the  extended  legs  and  trunk.     (K.  B.) 


The  mode  of  proceeding  is  as  follows  :  Place  the  patient  on 
her  left  side  {see  fig.  94) ;  produce  anaesthesia  to  the  surgical 
degree ;  support  the  uterus  with  the  right  hand  on  the  abdomen  ; 
pass  the  left  hand  into  the  uterus,  insinuating  it  gently  past 
the  breech  at  the  brim,  the  palm  beiiig  directed  towards  the 
cliild's  abdomen,  until  you  reach  a  foot — the  anterior  foot  is 
still  the  best  to  take  ;  a  finger  is  then  hooked  over  the  instep 
and  drawn  down  so  as  to  flex  the  leg  upon  the  thigh.  Keeping 
hold  U[)on  the  foot,  it  is  drawn  down  out  of  the  uterus,  and  the 
wedge  is  broken  up.  The  main  obstacle  is  thus  removed,  and 
we  have  the  leg  to  draw  u])oii  if  more  vis  a  f route  is  needed. 


CHAl'.    Xlll. 


BREFX'ir. 


627 


One  caution  is  necessary  in  performing  this  operation:  the 
finger  must  be  applied  to  the  instep.  It  is  of  no  use  to  attempt 
to  bend  the  leg  by  acting  upon  the  thigh  or  knee ;  the  fore- 
finger must  therefore  be  carried  nearly  to  the  fundus  of  the 
uterus.  This  and  the  filling  up  of  the  brim,  and  even  of  a  part 
of  the  pelvic  cavity  sometimes,  by  the  breech,  render  the  opera- 
tion one  of  considerable  diflficulty,  demanding  great  steadiness 
and  gentleness.     We  have  on  several  occasions  brought  a  live 


Fig.  95. — Showing  the  wedge  decomposed  when  one  leg  is  brought  down.     (R.  15.) 

child  irito  the  world  by  this  proceeding  when  forcep?,  hooks, 
and  various  other  means  had  been  tried  in  vain.  For  want  of 
right  appreciation  of  this  case,  the  uterus  has  been  ruptured  in 
the  vain  attempt  to  deliver  by  bad  methods. 

This  difficulty  seems  scarcely  to  have  been  noticed  in  the 
modem  text -books ;  some,  indeed,  still  reproduce  diagrams  re- 
presenting the  extended  legs  as  the  usual  attitude  of  the  fcetus 
in  breech-presentations.     Fielding  Ould,  however  (1742),  seems. 

s  s  2 
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to  have  clearly  understood  these  cases.  When  the  feet,  he 
says,  are  near  the  outlet,  '  seize  them,  and  at  the  same  time  that 
they  are  drawn  forwards  the  buttocks  must  be  proportionately 
thrust  into  the  womb  by  the  fingers  of  the  left  hand ;  for  want 
of  this  precaution  the  thigh-bone  of  many  an  infant  has  been 
broken.  Both  legs  and  thighs  may  be  extended  along  the 
child's  body  so  as  to  have  a  foot  over  each  shoulder,  which 
much  increases  the  difficulty.  In  this  case  each  leg  must  be 
taken  separately  and  the  knee  bent.'  But  it  is  superfluous 
trouble  to  take  both  legs ;  one  is  easier  and  better. 

It  is  quite  excusable  before  proceeding  to  so  difficult  an 
encounter  to  try  some  other  method.  The  child  may  be  small 
and  the  pelvis  large,  and  so  a  moderate  degree  of  tractile  force 
may  be  enough  to  bring  the  wedge  through  without  decora- 
posing  it.  Various  manoeuvres  have  been  adopted.  You  may 
hook  one  finger  in  a  groin,  and  draw  down  ;  or,  what  we  have 
found  better,  you  may  with  the  forefinger  hook  doiun  each 
groin  alternately  {see  fig.  9(j).  In  this  way  the  breech  will 
sometimes  move,  and  when  it  is  delivered,  the  wedge  may  be 
decomposed  outside  the  vulva  by  flexing  and  bringing  down 
one  leg.  Or  a  piece  of  tape  or  other  soft  cord  may  be  passed 
over  the  groins,  as  Grififard  did.  An  apparatus  such  as  a  flexi- 
ble catheter  might  be  used  to  carry  the  string  over  the  hips, 
after  the  manner  adopted  to  plug  the  posterior  nares  for  epis- 
taxis  [see  fig.  96).  Ramsbotham  recommended  the  slipping  a 
silk  handkerchief  over  the  groins.  But  it  is  very  likely  that 
these  and  like  measures  may  fail ;  and  by  the  extent  to  which 
they  may  have  succeeded  in  bringing  down  the  breech,  by  so 
much  is  the  difficulty  increased.  The  wedging  is  tighter; 
there  is  nothing  left  but  to  decompose  the  wedge.  And  this, 
we  repeat  it  emphatically,  is  the  right  thing  to  do  in  the  first 
instance. 

It  must,  however,  be  noted  that  some  men  of  liigh  authority 
•advocate  the  use  of  the  forceps  to  the  breech.  Certainly  in 
some  cases  it  answers  well.  Professor  Harvey,  of  Calcutta 
(1884),  contends  that  the  forceps  should  be  tried  in  extreme 
■cases.     Special  forceps  have  been  devised  to  fit  the  breech. 

Whenever  traction  is  made,  and  especially  when  rot;\tiou  of 
the  child  on  its  axis  is  made  by  the  operator,  there  is  great 
risk  of  the  arms  hitching  on  the  edge  of  the  pelvic  brim  and 
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running  np  by  the  sides  of  the  head.  The  way  of  getting  over 
this  difficulty  will  be  explained  when  describing  version  for 
transverse  presentations.  When  the  breech  and  trunk  are 
delivered,  the  arms  and  head  may  follow  with  the  aid  of  slight 
guiding  force  ;  and  it  is  important,  in  the  child's  interest,  that 
the  slightest  possible  traction  force  be  used.  If,  however,  we 
feel  no  pulsation  in  the  cord,  and  there  be  convulsive  twitching 
of  the  legs  with  spasmodic  heaving  of  the  chest,  there  is  no 
time  to  lose  ;  the  delivery  must  be  accelerated,     This|'may  be 


Fig.  96. — Sho-vving  how  to  deliver  breech,  letjs  extended,  by  passing  a  tape 
round  the  thighs.     (R.  B.) 

done  in  one  of  two  ways  :  First,  we  may  hook  two  fingers  of 
one  hand  over  the  shoulders,  whilst,  the  other  hand  holding  the 
legs,  we  exert  traction  in  the  direction  of  the  axis  of  the  pelvis ; 
but  if  this  manoeuvre  do  not  succeed  readily,  it  is  better  to  use 
the  forceps  in  the  manner  described  (see  p.  610)  on  the  appli- 
cation of  the  forceps  to  the  after-coming  head. 

Difficult  Twin-labours. 

Amongst  the  most  puzzling  cases  requiring  operative  inter- 
ference  are  certain  cases  of  twins.     The  ordinary   history  of 
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twin-labour  has  been  sketched  {see  p.  225).  Commonly,  as  we 
have  seen,  the  embryos  are  lodged  each  in  its  own  bag  of 
amnion  and  chorion  {see  fig.  41,  p.  226),  and  are  so  packed 
that  when  labour  occurs  one  presents  at  a  time  in  the  pelvic 
brim  and  traverses  the  pelvis  before  the  other  fruit-sac  is  rup- 
tured.    Thus  the  foetuses  do  not  get  in  each  other's  way. 

The  labour  is  apt,  however,  to  be  lingering  from  over-dis- 
tension of  the  uterus,  and  the  birth  of  the  second  child  may  be 
delayed.  The  advance  of  the  first  child  is  apt  to  be  slow, 
because  the  driving  force  has  to  be  transmitted  through  the 
medium  of  the  amniotic  sac  of  the  second  child.  Whether  we 
suspect  twins  or  not,  the  indication  for  the  forceps  to  deliver 
the  retai'ded  head  in  the  pelvis  is  clear.  A  very  little  vis  a 
fronte  may  be  enough.  Then  comes  the  question,  what  to  do 
with  the  second  child.  Shall  "we  expedite  its  delivery,  or  leave 
it  for  the  natural  power  to  expel  ?  When  expectation  has  been 
the  course  adopted,  hours,  even  days,  have  elapsed  before  the 
second  child  was  born.  Want  of  power  is  the  usual  cause  of 
delay;  the  nerve-store  has  been  exhausted  in  the  effort  of 
delivering  the  first  child.  Want  of  power  is  a  cogent  reason 
for  giving  help  ;  it  is  not  wise  to  leave  an  inert  uterus  and  an 
exhausted  system  to  struggle  alone.  David  Davis  frequently 
saw  flooding  ensue  in  the  practice  of  those  who  waited  after  the 
birth  of  the  first  child.  The  judicious  course  is  to  allow  a 
moderate  time,  say  half  an  hom',  for  the  system  to  rally  from 
the  first  labour,  and  then  to  help  the  second  labour.  Imme- 
diately after  the  expulsion  of  the  first  child,  apply  the  binder 
firmly  to  support  the  uterus.  If  the  membranes  bulge  through 
the  OS  uteri,  rupture  them,  and  at  the  same  time  increase 
the  pressure  on  the  fundus  uteri.  If  effective  uterine  action 
arise,  let  the  uterus  do  its  work  ;  but  if  deficient,  apply  the 
forceps  if  the  head  present.  Be  careful  to  follow  down  the 
child  by  external  pressure,  squeezing  the  child  out,  as  it 
were. 

When  the  embryos  are  botli  lodged  in  the  same  sac — tliat  is, 
in  one  common  chorion  and  amnion—  awkward  complications 
may  arise.  Before  or  during  labour  the  limbs  and  heads  may 
become  so  entangl.^d  or  locked  as  to  form  one  mass,  which  is 
too  large  to  pass  through  the  pelvis.  The  embryos  may  perform 
the  most  remarkable  evolutions  :  cases  have  been  known  where 
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one  embryo  has  dived  through  a  loop  in  the  other's  umbilical 
cord,  and  knots  have  been  formed  involving  the  two  cords. 

The  most  common  form  of  locking  occurs  through  the 
hitching  of  one  head  under  the  chin  of  the  other ;  and  this 
may  happen  whether  both  children  present  head-first,  or  one  by 
the  breech,  the  other  by  the  head.  The  latter  case  appears  to 
be  the  more  frequent,  A  child  appears  by  the  feet  or  breech  ; 
and  when  born  as  far  as  the  trunk  or  arms,  it  is  found  that  the 
labour  does  not  proceed,  and  on  making  traction  to  accelerate 
delivery,  unexpected  resistance  is  felt.  You  pull,  but  the  child 
sticks  fast  in  the  pelvis.  The  first  suspicion  is,  probably,  that  the 
head  is  too  large,  or  that  the  arms  have  run  up  by  the  sides  of 
the  head,  wedging  it  in  the  brim.  You  liberate  the  arms 
and  pull  again,  and  still  the  head  refuses  to  move.  Kenewed 
examination  is  now  made.  We  may  get  information  in  two 
ways  :  First,  under  ansesthesia,  pass  the  left  hand  into  the 
pelvis,  so  as  to  reach  above  the  child's  breast,  feeling  for  its 
chin  or  mouth.  Instead  of  feeling  this  first,  we  may  be  sur- 
prised at  meeting  a  hard,  rounded  mass  (see  fig.  97)  jammed  in 
the  neck  and  chest  of  the  presenting  child,  which  can  hardly  be 
anything  else  than  the  head  of  another  child  which  has  got  in 
the  way.  Secondly,  by  external  palpation  we  may  succeed  in 
making  out  through  the  abdominal  wall  the  head  of  a  child 
above  the  symphysis  pubis,  inclined  to  one  or  other  side,  in  a 
position  which  its  relation  to  the  trunk  partly  born,  and  to  the 
head  which  we  have  felt  whilst  exploring  the  interior  of  the 
pelvis,  will  satisfy  us  is  the  head  of  the  first  child.  Further 
palpation  will  trace  the  trunk  and  breech  of  the  second  child. 

If  the  children  are  small  they  may,  with  more  or  less 
difficulty,  come  through  the  pelvis  together  in  this  fashion. 
Sometimes  it  has  been  possible  to  seize  the  second  head  by 
the  forceps,  and  to  extract  it  without  disturbing  the  first  child. 
But  if  the  children  be  at  all  large,  this  proceeding  is  not  likely 
to  save  them.  The  pressure  to  which  both  must  be  subjected 
is  too  hazardous ;  even  with  children  below  the  average  size, 
the  head  of  the  second  resting  on  the  chest  and  neck  of  the 
first  form  a  wedge  too  large  to  clear  the  brim.  We  get  the 
state  of  things  represented  in  fig.  97.  d  is  the  apex  of  the 
wedge  driven  into  the  pelvis  ;  E  c  is  the  base  too  large  to 
enter ;  A  is  the  point  at  which  the  wedge  may  be  decomposed. 
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The  problem  iDefore  us  is  how  to  extricate  one  head  from 
the  other  so  as  to  allow  one  child  to  pass  at  a  time.  There 
are  several  methods  of  accomplishing  this.  But  before  deciding- 
upon  one,  it  is  well  to  study  how  the  children  are  affected  by 
the  complication.  Is  one  child  in  greater  jeopardy  than  the 
other  ?     If  so,  which  ?     If  we  find  that  the  situation  involves- 


Fig.  07.— Showing  Hitching  and  Wedging  df  the  Heads  in  Twin-labour.     (R.  B.) 

extreme  peril  or  death  to  one  child,  we  shall  not  hesitate  to 
mutilate  this  one,  if  by  so  doing  we  secure  or  promote  the 
safety  of  the  other. 

1.  The  first  thing  to  try  is  to  disentangle  the  heads  without 
mutilating  either  child.     It  is  still  possible  that  both  may  be 
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born  alive.  The  patient  being  aniesthetic,  the  operator  presses 
back  the  trunk^into  the  pelvis  as  much  as  possible,  so  as  to 
lift  the  two  heads  ofi'  the  brim,  and  so  to  loosen  the  lock. 
Then  by  external  manipulation,  aided  by  a  hand  in  the  pelvis, 
we  try  to  push  the  heads  apart  in  opposite  directions.  If  we 
.succeed  in  unlocking  them,  the  head  of  the  second  child  is 
held  out  of  the  way,  whilst  the  operator  or  an  assistant  draws 
down  the  body  of  the  first  child,  and  engages  its  head  in  the 
pelvis.     If  this  be  accomplished  the  difficulty  is  over. 

2.  Experience  shows  that  the  first  child,  whose  trunk  is 
partly  born,  encounters  by  far  the  greater  danger.  Its  umbilical 
cord  is  likely  to  be  compressed;  its  neck  and  chest  are  forcibly 
squeezed.  On  the  other  hand,  the  cord  of  the  second  child  is 
comparatively  safe,  and  the  pressure  upon  its  neck  is  less 
severe.  We  may,  moreover,  find  by  feeling  the  cord  of  the 
first  child  that  it  is  pulseless  and  flaccid ;  that  tickling  its  feet 
excites  no  reflex  action ;  and  the  finger  on  the  chest  may  feel 
no  heart-beat.  Having  thus  determined  that  there  is  but 
faint  or  no  hope  for  the  first  child,  we  turn  to  the  best  means 
of  rescuing  the  second.  We  may  decompose  the  wedge  formed 
by  the  two  heads  by  detaching  the  head  of  the  first.  This  is 
done  by  drawing  the  body  of  the  first  child  well  backwards,  so 
as  to  bring  its  neck  within  reach.  Held  in  this  position  by  an 
assistant,  the  fingers  of  the  left  hand  are  passed  into  the 
pelvis  so  as  to  hook  them  over  the  neck  and  serve  as  a  guide  to 
Eamsbotham's  or  Braun's  decapitator,  or  the  wire-ecraseur.  If 
these  are  not  at  hand,  the  task  can  be  accomplished  by  strong 
scissors  (see  fig.  97).     A  B  represents  the  line  of  decapitation. 

As  soon  as  the  neck  is  severed,  the  trunk  will  be  extracted 
by  traction  easily  enough.  The  loose  head  will  then  slip  up  or 
on  one  side,  or  can  be  made  to  do  so  by  passing  the  hand  inside 
the  uterus.  If  the  head  of  the  second  child  do  not  descend  by 
the  spontaneous  action  of  the  uterus,  it  may  be  seized  by  the 
forceps,  or  we  may  seize  a  leg  and  turn.  Tjie  head  of  the  first 
child  will  follow  last  of  all.  If  it  offer  any  difficulty  it  may  be 
dealt  with  in  the  manner  described  hereafter  in  the  section  : 
'  How  to  deal  with  the  detruncated  head  left  in  utero.' 

3.  If  there  be  reason  to  conclude  that  the  child  is  dead,  it 
would  be  justifiable  to  perforate  its  head,  and  lessen  its  bulk  by 
help  of  the  crotchet.     This  is  another  mode  of  breaking  up  the 
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base  of  the  wedge.     The  head  will  then  flatten  in  and  permit 
the  trunk  and  head  of  the  first  child  to  be  delivered. 

In  the  case  of  head-locking  (see  fig.  98),  where  the  head  of 
the  first  child  presents  and  gets  locked  bv  the  head  of  the 
second,  a  similar  rule  of  action  will  apply.  The  heads  may  be 
disentangled  by  external  and  internal  manipulation.  Failing 
this,  we  may  seize  the  foremost  head  by  the  forceps,  and  whilst 
an  assistant  pushes  away  the  second  head,  we  can  extract  the 
first  child.  A  good  case  in  which  this  plan  succeeded  is  related 
bv  Graham  Weir.^ 


Fig.  98. — Showing  Head-locking,  both  presenting  head-first. 

A.  Represents  apex  of  wedge.    B  C.  The  base.    E  F.    The  line  of  decompositiou  of  wo<lge  by 
removal  of  the  upper  head. 


Another  rule  should  be  observed.  When  the  first  child  is 
born,  do  not  pull  upon  the  cord,  or  you  may  do  mischief  in  two 
ways.  It  is  possible  that  the  cord  may  be  entangled  round 
the  neck  or  a  limb  of  the  child  in  utero,  or  the  cord  of  the 
child  in  utero  may  be  entangled  in  it,  so  that  by  pulling  on 
the  first  cord  you  may  strangle  the  second  child,  or  arrest  the 
circulation  in  its  cord  ;  or  you  may  detach  the  placenta  prema- 
turely, thus  giving  rise  to  hnemorrhage  ;  and  in  the  probable 
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€vent  of  the  placenta  being  united  or  common,  again  imperilling 
the  child  in  utero.  It  is  better  if  the  cord  becomes  tight,  so 
as  to  drag  on  the  umbilicus,  to  divide  it  without  attempting  to 
tie  the  cut  ends. 

Dorsal  or  nuchal  cUsplaceTnent  of  an  arm. — Sir  James 
Simpson  and  Cazeaux  drew  attention  to  a  curious  cause  of 
dystocia.  An  arm  may  slip  up  and  become  locked  behind  the 
neck  {see  fig.  99).  As  the  difficulty  is  to  be  met  by  altering  the 
position  of  the  displaced  limb,  it  comes  under  our  definition  of 
turning. 


Fig.  99.— Xuchal  Displacement  of  the  Arm.     (R.  E.) 

This  displacement  most  commonly  occurs  in  cases  of  podalic 
or  breech  labour,  as  after  turning.  We  are  inclined  to  think  that 
it  is  most  frequently  produced  by  unskilful  manipulation.  It 
is  a  consequence  of  the  error  of  rotating  the  child  upon  its  axis 
during  extraction.  The  trunk  revolving  under  this  manipula- 
tion, the  arm  is  caught  against  the  wall  of  the  uterus,  and 
Tinder  excess  of  friction  does  not  move  round  with  the  trunk, 
but  comes  to  be  applied  to  the  nape  of  the  neck.     Duges  and 
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Cazeaux  explain  that  this  may  happen  in  two  ways.  First,  the- 
arm  may  cross  behind  the  nucha  after  having  been  raised  above 
the  head  ;  the  crossing  then  takes  place  from  above  downwards,, 
and  from  before  backwards,  relatively  to  the  foetus.  Secondly, 
it  may  take  place  from  below  upwards,  the  arm  rising  on  the 
back  of  the  foetus,  and  being  arrested  below  the  occiput.  The 
arms  are  habitually  placed  by  the  sides  of  the  chest.  In 
rotating,  the  attempt  is  made  to  carry  the  abdominal  aspect  of 
the  child  towards  the  loins  of  the  mother ;  the  trunk  alone 
moves  ;  the  arm,  therefore,  remains  behind  ;  the  operator  in 
performing  extraction  draws  the  trunk  down ;  the  arm  is  caught 
by  the  symphysis  pubis,  where  it  is  detained  until  the  nucha 
comes  down  to  clench  it.  This  displacement,  therefore,  is  pro- 
duced by  too  much  diligence.  Those  who  anticipate  Nature, 
thwarting  her  operations,  must  be  prepared  for  the  conse- 
quence. 

Let  us  extract  lig-ht  from  our  error.  We  must  retrace  our 
steps.  By  rotating  the  child  back  in  the  contrary  direction  so 
as  to  restore  the  original  position,  we  may  possibly  liberate  the 
arm.  At  any  rate,  further  necessary  proceeding  will  be  easier. 
Carry  the  trunk  backwards  so  as  to  give  room  to  pass  the  fore- 
finger in  between  the  symphysis  and  the  child's  shoulder  ;  then 
hooking  on  the  elbow,  draw  this  downwards  and  then  forwards. 
It  may  be  useful  as  a  preliminary  step  to  gain  room  by  first 
liberating  the  other  arm. 

If  the  arm  cannot  be  extracted  it  may  be  necessary  to- 
perform  craniotomy. 

In  Simpson's  case  the  head  presented.  It  is  not  easy  to 
imagine  how  the  hand  of  a  living  child  can  get  behind  the 
neck  when  the  liead  presents.  Simpson  suggests  that  this 
occurs  more  frequently  than  is  suspected,  and  that  it  accounts 
for  many  cases  of  arrest  of  the  head  where  there  is  no  dispro- 
portion, and  wliich  resist  even  traction  by  forceps.  He  recom- 
mended to  bring:  down  the  hand  and  arm  forward  over  the  side- 
of  the  head,  converting  the  case  into  one  of  simple  presentation 
of  the  head  and  arm.  Or  recourse  might  bo  had  to  turning, 
as  was  done  successfully  by  the  late  Jardine  Murray.' 

Dystocia  from  excessive  size  of  the  abdomen  of  the  foetus. 
This  may  happen  from  dropsy,  from  enlarged  kidneys  or  liver, 
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In  some  of  these  cases  the  abdomen  may  burst,  or  be  originally 
•defective,  so  that  the  intestines  will  prolapse.  Such  a  con- 
dition, if  not  produced  deliberately  by  the  surgeon,  may  puzzle 
•extremely.  The  procident  intestines  may  be  taken  to  be  those 
of  the  mother,  and  lead  to  the  conclusion  that  there  is  rupture 
of  the  uterus.  Or,  on  the  other  hand,  where  there  has  actually 
been  rupture  of  the  uterus  or  vagina,  with  protrusion  of 
intestines,  these  may,  under  circumstances  disturbing  the 
surgeon's  judgment,  be  assumed  to  belong  to  the  child,  and 
be  cut  away. 

The  case  is  diagnosed  presumptively,  if  the  head  presents, 
by  the  arrest  of  labour,  the  head  refusing  to  yield  under  trac- 
tion by  forceps.  After  reasonable  trial  in  this  way,  to  avoid 
•exhaustion  on  the  part  of  the  mother,  or  rupture,  craniotomy 
becomes  necessary.  Even  then  the  delivery  is  arrested.  Then 
passing  the  hand  into  the  uterus,  the  child's  abdomen,  distended 
beyond  measure  and  giving  the  feel  of  a  large  tense  sac  con- 
taining fluid,  the  real  obstacle  is  determined. 

We  may  then  puncture  its  abdomen  with  a  long  trocar,  or 
•even  rip  it  open  by  the  crotchet.  The  easiest  way  to  deliver 
after  this  is  to  bring  down  the  feet. 

If  the  breech  or  feet  present,  the  diagnosis  and  treatment 
are  easier.  Pulling  on  the  legs  causing  no  advance,  the  hand 
passed  into  the  uterus  ascertains  the  nature  of  the  case. 
Puncture  quickly  reduces  the  obstacle.  We  have  been  called 
to  cases  of  both  kinds. 

Dystocia  from  Monsters. 

It  is  convenient  in  this  place  to  consider  the  mode  of 
delivery  of  monsters.  .  Double  monsters  may  give  rise  to 
difficulties  like  those  which  occur  in  delivery  of  twins.  In 
many  cases.  Nature  is  able  to  deal  with  them.  They  are  most 
frequently  dead  or  possessed  of  little  vitality,  a  circumstance 
not  usually  much  regretted.  The  death  is  often  the  result  of 
the  mode  of  birth,  one  part  of  the  monster  pressing  injuriously 
upon  another.  If  in  any  case  of  obstructed  delivery  it  could 
b)e  with  certainty  diagnosed  that  the  cause  of  obstruction  was  a 
monstrous  embryo,  the  indication  commonly  accepted  to  do 
our  best  to  save  the  mother,  even  at  the  cost  of  destroying 
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the  embryo,  is  enhanced.  But  this  cannot  always  be  known 
in  time  to  influence  our  proceeding.  As  in  the  case  of  locked 
twins,  we  are  therefore  led  to  postpone  mutilation,  in  the  hope 
that  the  delivery  may  be  effected  without. 

Plavfair  has  discussed  this  subject  in  an  excellent  memoir.' 
He  di rides  monsters,  according  to  their  obstetric  properties, 
into  fom'  classes  : — 

A.  Two  nearly  separate  bodies  are  united  in  front  by  the 
thorax,  or  abdomen.  In  this  case  the  feet  or  heads  may  present. 
The  most  favourable  presentation  appears  to  be  the  feet.  The 
trunks  come  down  nearly  parallel.  The  arms  can  be  liberated 
without  much  trouble.  It  is  when  the  heads  come  to  the  brim 
that  the  difficulty  arises.  The  object  is  to  get  one  head  at  a 
time  to  engage  in  the  brim.  This  has  been  done  successfully 
by  Drs.  Brie  and  Molas.-  When  the  shoulders  were  born,  the 
bodies  were  carried  strongly  forwards  over  the  mother's  abdo- 
men. This  manoeuvre  has  the  effect  of  placing  the  two  heads 
on  a  different  plane,  bringing  the  posterior  head  lowet  than  the 
anterior  one,  which  for  the  time  is  fixed  above  the  symphysis. 
When  the  posterior  head  is  in  the  pelvis,  traction  then  will 
bring  it  through,  and  the  second  head  will  follow.  If  not, 
either  the  first  or  second  head  can  be  detruncated  by 
Kamsbotham's  hook,  or  by  scissors  or  knife.  The  command 
thus  obtained  over  the  com-se  of  labour  in  podalic  presenta- 
tions renders  it  desirable  to  turn  if  the  heads  present. 

But  sometimes  when  the  heads  present,  accommodation 
takes  place,  which  permits  them  to  pass  without  mutilation. 
Thus  Mr.  Hanks  reports  ^  a  case  in  which  one  head  got  packed 
between  the  shoulder  and  head  of  the  other  body,  so  that  both 
passed  without  great  difficulty.  One  head  is  bom  first,  either 
by  aid  of  forceps  or  spontaneously,  and  the  corresponding  body 
may  be  expelled  by  a  process  of  doubling-up,  or  spontaneous 
evolution.  If  this  does  not  proceed  with  sufficient  readiness, 
decapitation  or  craniotomy  of  either  the  first  or  second  child 
must  be  jiractised. 

B.  Two  nearly  separate  bodies  are  united  nearly  back  to 
back  by  the  sacrum,  or  lower  part  of  the  spinal  column.  Tn 
this  case  the  mode  of  delivery  is  essentially  the  same  as  in  A. 
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C.  Dicephalous  monsters,  the  bodies  being  fused  together. 
One  head  will  come  down  first.  The  body  follows  by  doubling 
or  spontaneous  evolution.  If  this  does  not  take  place,  decapitate 
the  first  liead  and  bring  down  the  feet. 

1).  The  bodies  are  separate  below,  but  the  lieads  are 
partially  united.  Whether  the  head  or  feet  present,  if  there 
is  obstruction,  it  is  best  to  perforate  the  head. 

Labour  with  single  monsters,  especially  the  acephalous 
monsters,  is  not  only  at  times  puzzling  but  is  apt  to  be  pro- 
tracted. The  diagnosis  is  apt  to  perplex.  We  are  not  accus- 
tomed to  feel  a  head  divested  of  cranial  bones.  The  labour  is 
generally  protracted.  Haemorrhage  is  likely  to  complicate. 
The  protraction  is  due  to  the  absence  of  a  fully-developed 
skull.  As  the  uterus  presses  upon  the  child  the  body  doubles 
up  itself,  the  back  of  the  neck  becoming  the  presenting  part. 
In  fact  an  acephalous  foetus  acts  like  a  dead  foetus  in  retarding 
labour.  The  forceps  may  serve,  but  turning  will  generally  be 
preferable. 

The  varieties  of  monsters  are  described  by  Noble  Smith  in 
the  first  volume  of  this  work.  In  labour,  they  may  simulate 
almost  every  complication.  Tumours  as  big  as  the  head  itself 
may  be  attached  to  the  head  or  sacrum.  The  limbs  may  be 
double  or  truncated.  Such  anomalies  may  defy  diagnosis 
before  or  during  labour. 

Hernia^  femoral  or  inguinal,  complicating  pregnancy  may 
not  seriously  obstruct  the  progress  of  labour,  but  may  prove  a 
source  of  danger  to  the  mother.  A  coil  of  intestines  might  get 
compressed  against  the  pelvis  by  the  descending  child.  A 
similar  danger  might  also  result  from  vaginal  hernia.  Reduction 
should  always  be  effected  during  pregnancy.  The  same  obser- 
vations apply  to  umbilical  hernia.  This  generally  results  from 
the  separation  of  the  recti  muscles  in  a  former  labour,  or  from 
the  widening  of  the  scar  after  ovariotomy.  A  well-adapted 
abdominal  belt  should  be  worn  during  pregnancy  and  labour  to 
compensate  for  the  deficiency  in  the  normal  support  and  action 
of  the  abdominal  muscles,  as  well  as  to  guard  against  the  pro- 
trusion and  injury  of  the  intestines. 
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Podalic  Bi-polar  Turning. 

The  conditious  indicating  this  operation  are  :  1.  Grenerally 
those  which  are  not  suited  for  head-turning,  or  for  the  imita- 
tion of  spontaneous  evolution.  2.  Especially  those  cases  of 
oblique  presentation,  in  which  the  breech,  knees,  or  feet  are 
nearer  to  the  os  uteri  than  is  the  head.  3.  Cases  in  which 
the  shoulder  has  entered  the  brim  of  the  pelvis,  and  especially 
those  in  which  the  arm  is  prolapsed.  4.  Most  cases  in  which 
the  cord  is  prolapsed  with  the  arm  or  -hand,  and  cannot  be 
returned  or  maintained  above  the  presenting  part  of  the  child. 
5.  Cases  of  shoulder-presentation  in  which  the  liquor  amnii 
has  drained  off,  and  in  which  the  uterus  has  contracted  so 
much  as  to  impede  the  mobility  of  the  foetus.  6.  Certain 
cases  in  which  it  is  desirable  to  expedite  labour  on  account  of 
dangerous  complications,  j^i'esent  or  threatening :  as  haemor- 
rhage, accidental  or  from  placenta  prsevia  ;  convulsions.  In 
these  cases  it  is  indifferent  what  the  presentation  may  be.  But 
the  forceps  would  be  preferred  if  ])romising  equal  expedition. 
7.  Some  cases  of  inertia,  the  head  presenting,  as  in  pendulous 
belly  and  uterus,  where  the  head  cannot  be  grasped  by  the 
forceps.  8.  Certain  cases  of  face-presentation.  9.  Certain 
cases  of  minor  contraction  of  the  pelvis,  which  are  beyond  the 
power  of  the  forceps,  and  which  ought  not  to  be  given  over 
to  craniotomy'.  10.  Certain  cases  of  morbid  contraction  of 
the  soft  parts.  11.  As  a  part  of  the  proceedings  for  the  in- 
duction of  premature  labour,  in  certain  cases  in  which  the 
pelvis  is  contracted,  or  other  circumstances  do  not  permit  the 
spontaneous  passage  of  the  child  with  sufficient  quickness  to 
secure  a  live  birth.  12.  Some  cases  of  craniotomy,  as  the 
readiest  mode  of  extracting  the  fo^'tus.  13.  Certain  cases  of 
rupture  of  the  uterus,  the  child  being  still  in  the  uterine  cavity. 
14.  Certain  cases  of  monstrosity  of  the  foetus.  15.  Certain 
cases  of  dystocia  from  tumours  encroaching  on  the  pelvis. 
16.  Certain  cases  of  death  of  the  mother  during  labour,  in  the 
hope  of  rescuing  the  child,  when  the  Caesarian  section  cannot 
be  performed. 

It  is  thus  seen  that  version  has  a  wide  range  of  application, 
and  that  in  a  considerable  number  of  instances  it  stands  between 
the  forceps  and  craniotomy,  being  in  some  cases  competitive  or 
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elective  in  relation  to  these  two  operations,  whilst  it  has  a  large 
field  of  its  own. 

In  artificial  i)odalic  version  we  take  as  our  guide,  and  seek 
to  imitate,  the  spontaneous  podalic  version.  We  now  examine 
the  conditions  favourable  to  this  operation.  These  are : 
1 .  The  pelvis  must  be  capacious  enough  to  permit  the  passage 
of  the  foetus  without  mutilation.  2.  The  vagina  and  vulva 
must  be  dilated,  or  dilatable  enough  to  permit  the  necessary 
manipulations  on  the  passage  of  the  child.  3.  The  pelvis 
must  not  be  too  crowded  with  the  child.  4.  The  uterus  must 
not  be  contracted  to  such  an  extent  that  the  fcetus  has  been  in 
great  part  expelled  from  its  cavity,  so  that  the  presenting 
shoulder  or  head  cannot,  without  undue  force,  be  pushed  on 
one  side  into  the  iliac  fossa. 

If  the  shoulder  is  free  above  the  brim,  the  band  not  de- 
scended, it  will  be  easy  to  push  it  across  to  the  nearest  iliac 
fossa.  If  the  shoidder  is  movable,  even  if  the  hand  has  fallen 
into  the  vagina,  the  operation  is  practicable,  often  not  even 
difiBcult.  The  presence  of  a  little  liquor  amnii  is  a  manifest 
advantage,  since,  so  long  as  this  is  the  case,  there  can  be  no 
balling  or  impaction. 

If,  on  the  other  hand,  the  shoulder  has  been  driven  low 
down  into  the  pelvis,  near  the  perinaeum,  the  body  being  firmly 
compressed  into  a  ball  by  the  spasmodic  contraction  of  the 
utenis,  the  child  is  almost  certainly  dead,  and  turning  may  be 
difficult  or  impossible  without  extreme  danger  to  the  mother. 
This  is  a  strong  indication  for  imitation  of  the  process  of  spon- 
taneous evolution. 

The  operation.  It  is  convenient  to  take  first  the  more 
simple  order  of  cases  in  which  turning  is  indicated  on  account 
of  conditions  involving  danger  to  the  mother,  as  haemorrhage 
from  placenta  praevia,  the  head  presenting,  and  the  cervix  uteri 
sufficiently  dilated.  A  case  of  this  kind — the  forceps  not  being 
prefeiTed — requires  complete  twrning,  and  therefore  best  illus- 
trates the  mechanism  of  the  bi-polar  method. 

We  must,  in  limine,  distinguish  between  tiirning  and  ex- 
traction. We  will  assume  a  case  in  which  both  proceedings  are 
necessary. 

Each  proceeding  may  be  divided  into  stages  or  acts.  The 
successive  acts  in  turning  are  :   1.  The  removal  of  the  presenting 
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part  of  tlie  child  from  the  os  uteri,  and  the  immediate 
placement  there  of  the  knees.  2.  The  seizure  of  a.  knee. 
3.  The  completion  of  version  by  the  simultaneous  di'awing 
down  of  the  knee  and  the  elevation  of  the  head  and  trunk. 
These  three  acts  complete  turning. 

The  several  acts  in  extraction  are:  1.  The  drawing  the 
legs  and  trunk  through  the  pelvis  and  ^^llva.  An  incidental 
part  of  this  act  is  the  care  of  the  umbilical  cord.  2.  The 
liberation  of  the  arms.     3.  The  extraction  of  the  head. 

Preparatory  measures.  The  bowels  are  emptied  by  enema. 
The  catheter  is  passed.  Anaesthesia  is  induced  if  difficulty  is 
anticipated  ;  but  in  the  simpler  cases  of  bi-polar  turning  it  is 
not  an  essential  condition.  Where  there  is  any  disposition  to 
convulsion,  we  prefer  nitrite  of  amyl.  The  patient  lies  on  her 
left  side,  the  nates  brought  to  the  edge  of  the  bed ;  the  pillows 
are  removed  so  that  the  head  and  shoulders  fall  to  the  same 
level  as  the  nates.  The  head  is  directed  towards  the  middle  of 
the  bed,  so  that  the  operator's  arm  may  not  be  twisted  during 
manipulation  ;  the  knees  are  drawn  up ;  and  the  right  knee  is 
held  up  by  an  assistant,  so  as  not  to  obstruct  or  fatigue  the 
operator's  right  hand,  which  has  to  pass  between  the  thighs  to 
work  on  the  surface  of  the  abdomen. 

To  facihtate  the  passage  of  the  hand  is  the  first  object. 
The  hand  is  opposed — first,  by  the  muscles  of  the  vulva  and 
vagina,  the  levator  ani,  and  the  sphincter.  These  contract 
spasmodically  when  the  attempt  is  made  to  introduce  the  hand. 
Secoudlv,  the  cervix  uteri  may  oppose  in  like  manner.  The 
difficulty  is  overcome  by  anoesthetics  and  by  free  lubrication  with 
<.'arbolised  vaseline  or  oil.  In  some  of  the  simpler  cases  under 
discussion,  it  is  not  even  necessary  for  the  hand  to  pass  the 
vulva.     Two  fingers  reaching  the  presenting  part  are  enough. 

The  state  of  the  cervix  has  to  be  considered.  It  is  one  of 
the  natural  consequences  of  a  shoulder  presentation  that  the 
cervix  is  but  rarely  found  dilated  enough  for  turning  and 
delivery  until  after,  perhaps  long  after,  the  indication  for 
turning  has  been  clearly  present.  A  shoulder  will  not  dilate 
the  cervix  properly.  The  same  may  be  said  of  many  cases 
where  turning  is  indicated  by  danger  to  the  mother,  as  fri>ni 
convulsions  or  haemorrhage.  To  wait  for  a  well-dilated  cervix 
might  be  to  wait  until  the  child  or  mother  is  dead.     It  follows, 
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therefore,  thiit  we  must  be  prepared  to  undertake  the  operations 
at  a  stage  when  the  cervix  is  imperfectly  dilated. 

What  is  the  degree  of  dilataticm  necessary  ?  If  the  question 
be  simply  one  of  turning,  it  is  enough  to  have  a  cervix  dilated 
enough  to  admit  the  passage  of  one  or  two  fingers  only.  J^ut 
since  the  ulterior  object  is  delivery,  with  the  birth  of  a  live 
child  if  possible,  we  must  have  a  cervix  dilated  enough  to 
allow  the  trunk  and  head  of  the  foetus  to  pass  without  much 
delay.  The  modes  of  dilating  the  cervix  have  been  described 
(see  fig.  67,  p.  530).  The  object  is  attained  chiefly  by  the 
hydrostatic  bags,  or  by  the  hand.  The  bags  are  much  to  be 
preferred.  The  hand  cannot  effect  the  dilatation  so  gently,  and 
it  is  apt  to  get  cramped,  and  lose  its  delicacy  of  touch. 

The  average  obstetric  hand  will  easily  transverse  a  cervix 
that  is  too  small  to  allow  the  head  to  pass,  so  that  after  all, 
even  in  head-last  labours  as  in  head-first  labours,  the  head 
must  generally  open  up  the  passages  for  itself. 

The  presence  of  liquor  amnii  is  a  matter  of  accident.  If 
any  be  present,  so  much  the  better.  It  is  needless  to  say  that 
the  foetus  will  revolve  more  easily  if  floating  in  water  ;  but  it 
must  not  only  revolve,  we  have  to  seize  a  limb.  At  some  time 
or  other,  therefore,  the  membranes  must  be  ruptured.  What 
is  the  best  time  to  do  this  ?  If  we  are  proceeding  to  turn  by 
the  old  method — that  is,  by  passing  the  M-hole  hand  into  the 
uterus  before  seizing  a  foot — it  is  an  advantage  to  follow  the 
plan  recommended  by  Peu,  of  slipping  the  hand  up  between 
the  uterine  wall  and  the  membranes  until  you  reach  the  feet, 
and  then  to  break  through  and  seize  them.  During  this  pro- 
ceeding, the  arm  plugging  the  os  uteri  retains  at  least  a 
p)ortion  of  the  liquor  amnii,  and  on  drawing  down  the  legs  the 
body  revolves  usually  with  perfect  facilitj^ 

But  if  we  are  proceeding  to  turn  by  the  bi-polar  method, 
with  a  cervix  perhaps  imperfectly  opened,  the  membranes  must 
be  pierced  at  the  os  uteri.  In  this  case  you  may,  perhaps, 
accomplish  the  first  act  in  version,  that  of  removing  the  head 
■or  shoulders  from  the  brim,  and  of  bringing  the  knees  over  the 
OS  whilst  the  membranes  are  intact.  This  can  be  tried  first, 
only  rupturing  the  membranes  when  we  are  ready  to  seize  the 
knee.  But  sometimes  excess  of  liquor  amnii  imparts  too  great 
mobility  to  the  child.      Tlie  moment  we  touch  the  child  it 
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bounds  away  as  in  ballottement.  In  sucli  a  case  it  is  better  ta 
tap  the  membranes  first,  and  allow  a  part  of  the  liquor  amnii 
to  run  off.  Whilst  doing  this,  the  finger  is  kept  on  the  pre- 
senting part  to  ascertain  how  its  position  and  mobility  are 
affected  by  the  escape  of  the  water  and  the  contraction  of  the 
uterus,  so  as  to  seize  the  right  moment  for  proceeding. 

It  is  of  great  importance  to  use  the  left  hand  for  the 
internal  part  of  the  operation.  It  is  a  case  in  which  ambi- 
dexterity is  eminently  required.  The  left  hand  in  most  people 
is  smaller  than  the  right.  The  patient  lying  on  her  left  side, 
it  follows  the  curve  of  the  sacrum  more  naturally  than  could 
the  right.  It  assists  the  right  hand  working  outside,  the  two 
working  consentaneously,  involving  no  awkward  or  fatiguing 
twisting  of  the  arms  or  body. 

The  first  act.  Introduction  of  the  hand.  Bring  the  fingers 
together  in  the  form  of  a  cone ;  pass  in  the  apex  of  this  cone, 
gently  pressing  backwards  upon  the  perinaeum,  and  pointing  ta 
the  hollow  of  the  sacrum.  If  the  presenting  part  is  fairly 
reached  by  the  tips  of  the  fingers,  without  passing  the  hand 
into  the  vagina,  this  may  be  enough,  but  most  frequently  the 
whole  hand  must  be  introduced.  We  assume  the  case  to  be 
one  of  head-presentation,  since  this  involves  complete  version, 
the  proceeding  we  want  to  illustrate.  The  tips  of  the  fingers 
are  passed  through  the  os  uteri  to  the  presenting  part.  We 
then  ascertain  to  which  side  of  the  pelvis  the  occiput  is  directed, 
for  it  is  to  that  side  that  we  must  send  the  head.  At  the  same 
time,  an  assistant  holding  up  the  woman's  right  knee,  the  right 
hand  is  spread  out  over  the  fundus  uteri,  wliere  the  breech  is. 
Now  begins  the  simultaneous  action  upon  the  two  poles  of  the 
fffital  ovoid,  the  fingers  of  the  hand  inside  pressing  the  head- 
globe  across  the  pelvic  brim  towards  the  left  ilium,  the  hand 
outside  pressing  the  breech  across  to  the  right  side  and  down- 
wards towards  the  right  ilium  [see  fig.  100).  The  movements  by 
which  this  is  effected  are  a  combination  of  continuous  pressure 
and  gentle  taps  with  the  finger-tips  on  the  head,  and  a  series 
of  half-sliding,  half-pushing  impulses  with  tlic  palm  of  the 
hand  on  the  breech.  Commonly,  we  may  feel  the  firm  breech 
through  the  abdominal  walls  under  the  palm,  and  this  supplies 
a  point  to  press  against.  A  minute  sometimes,  seldom  much 
more,  will  be  enough  to  turn  the  child  over  to  an  oblique,  or 
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nearly  transverse,  position,  tlie  head  quitting  the  os  uteri,  and 
the  shoulder  or  chest  taking  its  place.  It  is  important  at  this 
juncture  to  keep  the  breech  well  pressed  down,  so  as  to  have  it 
steady  whilst  we  attempt  to  seize  a  knee  (see  fig.  101).  This  is 
the  time  to  puncture  the  membranes,  if  not  already  broken. 
The  fingers  in  the  os  uteri  are  pressed  through  the  membranes 
during  the  tension  caused  by  a  pain,  and  we  enter  upon  the 
second  act,  the  seizure  of  a  knee.  Which  knee  to  seize  is  the 
first  question.    The  knee  that  effects  the  readiest  disposition  of 


Ky  w- 


Fig.  100. — Represents  First  Stage  of  Bi-polar  Pcda'io  Turning.     (K.  B.) 

The  right  hand  on  the  fundus  pushes  the  breech  to  the  right,  and  downwards,  as  indicated  by 
the  arrow.    The  left-hand  fingers  puslx  the  head  to  the  left  ilium,  away  from  the  brim. 

the  child's  back  forwards,  producing  a  dorso-anterior  position, 
is  the  best  to  seize.  In  the  case  before  us,  the  anterior  knee 
is  the  one  best  adapted  to  effect  our  purpose.  Keference  to 
the  figures  will  show  that  the  legs  doubled  up  on  the  abdomen 
bring  the  knees  near  the  chest,  so  that  as  soon  as  the  head  and 
shoulder  are  pushed  on  one  side  the  knees  come  near  the  os 
uteri.  The  knee  being  seized,  the  further  progress  of  the  case 
is  under  command.     By  simply  pressing  down  upon  the  part 
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seized,  version  may  often  be  completed.  But  it  will  greatly 
facilitate  the  operation  to  apply  force  to  both  poles.  It  is  seen 
in  fig.  101  that  the  hands  have  changed  places  in  relation  to  the 
two  poles  of  the  foetal  ovoid.  Although  the  left  hand  has 
never  shifted  its  position  from  its  part  in  the  vagina,  the  ovoid 
has  shifted.  The  forefinger  drawing  down  the  knee  now  acts 
upon  the  pelvic  end  of  the  ovoid.  The  right  hand,  therefore, 
is  at  liberty  to  quit  this  end ;  it  is  transposed  to  the  head-end 
of  the  ovoid,  which  has  been  carried  over  to  the  left  iliac  fossa. 
The  palm  is  applied  under  the  head,  and  pushes  it  upwards  in 
response  to,  and  in  aid  of,  the  downward  traction  exerted  on 


Fig.  101.— Represents  the  Second  Stage  of  tlie  First  Act.    (R.  B.) 

The  right  hand  still  at  the  fundus  ntori,  depresses  the  breech,  so  as  to  bring  tlie  knees  over  tlie 
brim,  whilst  the  left  hand  j.ushes  the  shoulder  across  the  brim  towards  the  left  iliac  fossn. 

the  child's  leg.  This  outside  manoeuvre  singularly  facilitates 
the  completion  of  version.  It  may  be  usefully  brought  into 
play  in  almost  every  case  of  podalic  turning.  If  it  is  neglected 
we  may  fail  to  effect  complete  version,  for  the  head  will  not 
always  quit  the  iliac  fossa  by  simply  pulling  on  the  legs. 

Hie  third  act.  Completion  of  version.  Continuing  to 
draw  upon  the  leg,  as  soon  as  the  breech  uears  the  brim,  a 
movement  of  rotation  of  the  child  on  its  long  axis  takes  place, 
the  end  of  which  is  to  bring  its  back  to  the  front  of  the  molher's 
pelvis.     This  rotation  depends  upon  a  natural  law  of  adapta- 
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tion  of  the  two  parts.  It  is  bad  practice  to  '  give  the  turns,' 
as  some  authors  imagine  they  do.  We  cordially  agree  with 
Wigand  when  he  says,  '  Nature  knows  better  than  we  do  how 
to  impart  the  proper  turns.'  What  we  have  to  do  is  simply  to 
supply  onward  movement  in  the  pelvic  axis.  Nature  will  do 
the  rest.  The  leg  will  be  felt  to  rotate  in  our  grasp,  and  the 
back  will  gradually  come  forward  (fig.  102). 


IN   ■-- '-^   I) 


Fk;,  102. — Eepressnts  Completion  of  Third  Act  of  Turning,  and  the  Beginning  of  the 
First  of  Extraction.     (R.  B.) 

The  right  hand  still  supports  the  head,  now  brought  round  to  the  fundus  uteri.  The  left  hand 
draws  down  on  the  child's  leg  in  the  direction  of  the  pelvic  axis.  The  child's  back  ha«  conn- 
to  the  front  of  the  pelvis.  If  extraction  is  necessary,  both  hands  work  together,  one  for 
tiactiou,  the  other  for  pushing. 

This  completes  version.  The  breech  is  substituted  for  the 
head.  Nature,  aided  or  not  by  pressure  on  the  fundus,  may 
effect  expulsion.  But  if  she  fail,  we  have  it  in  our  power  to 
effect  delivery  by  extraction.  We  assume  that  extraction  is 
necessary,  and  proceed  to  this  operation. 

The  operation  of  extraction  after  podalic  turning,  or  other 
hi^eech-first  labour.     We  possess  in  our  hold  upon  the  leg  a 
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security  for  the  further  progress  of  delivery  of  which  we  can 
.avail  ourselves  at  pleasure.  Extraction  is  conveniently  divided 
for  the  purpose  of  description  into  three  acts:  (1)  Drawing 
down  the  trunk  through  the  vulva;  (2)  the  liberation  of  the 
.arms  ;  (3)  the  extraction  of  the  head. 

The  first  act  is  effected  by  simply  drawing  down  upon  the 
■extended  leg  in  the  axis  of  the  brim.  Here  again  we  must 
insist  upon  the  rule  to  use  traction  simply,  avoiding  rotation. 
This  is  attained  by  holding  the  limb  loosely  in  the  hand,  that 
the  limb  may  rotate  within  the  grasp  under  the  rotation  im- 
parted to  it  by  the  trunk.  Care  must  also  be  taken  to  avoid 
all  premature  attempts  to  direct  the  extracting  force  forwards 
in  the  axis  of  the  pelvic  outlet. 

When  the  breech  has  come  to  the  outlet,  it  is  time  to  direct 
the  extracting  force  a  little  forwards,  so  as  to  enable  the  hip 
which  is  nearest  the  sacrum  to  clear  the  perinaeum.  This  stage 
should  not  be  hurried.  The  gradual  passage  of  the  breech  has 
been  doing  good  service  in  securing  free  dilatation  of  the  vagina 
and  vulva,  an  essential  condition  for  the  easy  passage  of  the 
shoulders  and  head.  When  the  hips  have  cleared  the  outlet, 
the  forefinger  of  the  left  hand  may  be  passed  into  the  groin, 
and  gentle  extraction  made  by  this  additional  hold,  thus  dis- 
tributing the  traction-force  and  lessening  the  drag  upon  one 
jnedium,  the  leg.  At  the  same  time,  by  pressing  the  knee  still 
in  the  pelvis  across  the  child's  abdomen,  the  liberation  of  this 
leg  is  facilitated. 

When  both  legs  and  the  breech  are  outside  the  vulva,  we 
have  acquired  a  considerable  increase  of  extracting  power.  But 
it  is  necessary  to  use  it  with  discretion,  and  to  lessen  the  force 
•exerted  upon  any  part  by  distributing  the  force  as  nmch  as 
l)0ssible.  Thus,  we  first  draw  upon  both  legs,  holding  them  at 
the  ankles,  a  soft  diaper  interposed.  Secondly,  the  other  hand 
lightly  grasping  the  thighs  or  the  child's  pelvis  and  exerting 
gentle  traction.  At  this  stage,  pressure  on  the  fundus  uteri, 
pressing  tlic  child  down,  diminishes  the  tract  ion-force. 

Traction  must  now  again  be  directed  in  the  axis  of  the 
brim,  in  order  to  bring  the  shoulders  through  tlie  inlet.  The 
.shoulders  will  enter  in  the  .same  oblique  diameter,  back  forwards, 
as  that  in  which  the  breech  traversed. 

As   soon  as  the   belly  comes  into  view,  tlie   cord  demands 
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attention.  The  management  of  this  point  is  described  at  p.  197. 
The  observations  of  May  and  Wigand  are  important.  Keason- 
ing  that  the  pressure  suffered  by  the  cord  affects  the  veins 
more  than  the  arteries,  and  hence  that  the  access  of  blood  to 
the  foetus  is  hindered,  whilst  the  removal  of  blood  from  it  is  still 
obstructed,  so  that  a  fatal  anaemia  results,  they  advise  to  tie 
the  cord,  as  soon  as  the  child  is  born  as  far  as  the  navel,  and 
then  to  complete  extraction.  Von  Kitgen  says  that  when 
this  is  done  there  is  little  need  to  hurry  extraction. 

The  second  act  comprises  tlie  liberation  of  the  arms.  In 
the  normal  position  of  the  foetus  the  arms  are  folded  upon  the 
breast ;  and  if  the  trunk  and  shoulders  are  expelled  through 
a  normal  pelvis  by  natural  efforts,  they  will  commonly  be  born 
in  this  position.  But  if  ever  so  little  traction-force  is  put 
upon  the  trunk,  the  arms,  encountering  friction  against  the 
parturient  canal,  as  the  body  descends,  are  detained,  and  run  up 
by  the  sides  of  the  head.  Hence  often  arises  delay  in  the 
■descent  of  the  head.  It  is  wedged  in  the  brim.  To  avoid 
this  complication  is  one  great  reason  for  not  putting  on  more 
■extraction-power  than  necessary.  If,  however,  we  find  the  arms 
in  this  unfortunate  position,  we  must  be  prepared  to  release 
them  promptly,  and  at  the  same  time  without  injury.  It  is 
very  easy  to  dislocate  or  fracture  the  humerus  or  clavicle  if 
the  proper  rules  are  not  observed. 

The  cases  vary  in  difficulty,  and  therefore  in  the  means  to 
be  adopted.  In  some  cases  the  arms  do  not  run  up  in  full 
stretch  along  the  sides  of  the  head.  The  humeri  are  directed 
a  little  down,  so  that  the  elbows  are  within  reach.  In  such 
cases  it  is  an  easy  matter  to  slip  a  forefinger  on  the  inner  side 
of  the  humerus,  to  run  it  down  to  the  bend  of  the  elbow,  and  to 
draw  the  forearm  downwards  across  the  chest  and  abdomen,  and 
thus  to  bring  the  arm  down  by  the  side  of  the  trunk. 

The  cardinal  rule  in  all  cases  is  to  observe  the  natural 
flexions  of  the  limbs,  always  to  bend  them  in  the  direction 
of  their  natural  movements.  The  arms,  therefore,  must  always 
be  brought  across  the  breast.  The  way  to  do  this  is  as  follows : 
81  ip  one  or  two  fingers  up  along  the  back  of  the  child's  thorax, 
and  bend  the  first  joints  over  the  shoulder  between  the  acro- 
mion and  the  neck ;  then  slide  the  fingers  forwards,  catching 
the   humerus  in   their  course,  and    carrying   this    with    them 
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across  the  breast  or  face.  This  movement  will  restore  the 
humerus  to  its  natural  flexion  in  front  of  the  body.  The 
operator's  fingers  continuing  to  glide  down,  will  reach  the  bend 
of  the  elbow,  and,  still  continuing  the  same  downward  and  for- 
ward movement  across  the  child's  chest  and  abdomen,  the  arm 
is  extended  and  laid  by  the  side  of  the  trunk. 

This  is  what  has  to  be  done.  But  ivhich  arm  shall  be 
hrought  doivn  first  ?  The  most  simple  rule  is  to  take  that 
first  which  is  the  easiest,  for  when  one  arm  is  released,  the  room 
gained  renders  the  liberation  of  the  second  arm  easy  enough. 
Generally  there  is  most  room  to  work  in  the  sacrum  ;  therefore 
it  is  better  to  take  the  posterior  or  hindermost  arm  first. 


Fio.  103. — Represents  the  Mode  of  Libeiating  tlic  Sacral  or  Hinder  Arm.     (R.  R.) 

Two  principal  difficulties  oppose  the  efforts  to  release  the 
arms.  The  first  is,  to  bring  the  posterior  or  sacral  arm  within 
reach  of  the  finger.  To  effect  this,  carry  the  child's  body  well 
forwards,  bending  it  over  the  symphysis  pubis  {see  fig.  103), 
The  advantage  gained  from  this  is  twofold.  Space  is  gained 
between  the  child's  body  and  the  sacrum  for  manipulation  ;  and 
as  the  child's  body  revohes  round  the  jiubic  centre,  the  sncral 
arm  is  neces.sarily  drawn  lower  down,  commonly  within  reach. 
When  the  sacral  arm  is  freed,  reverse  the  manoeuvre,  carrying 
the  child's  body  backwards  over  the  coccyx  as  a  centre.  This 
brings  down  the  pubic  arm  {.see  fig.  104). 
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Another  maiiccuvre  may  be  held  in  reserve,  in  case  the  iirst 
fail.  To  execute  it,  we  must  still  bear  in  mind  the  natural 
flexions  of  the  arms.  The  child's  trunk  is  grasped  in  the  two 
hands  above  the  hips,  and  a  movement  of  rotation  is  given  to 
the  body  on  its  long  axis,  so  as  to  bring  its  back  a*  little  to  the 
left.  The  effect  of  this  is  to  throw  the  pubic  arm,  which  is 
prevented  by  friction  against  the  canal  from  following  the 
rotating  trunk,  across  the  chest  (fig.  105).  Thus  the  effect 
being  accomplished  so  far,  we  bring  into  play  the  first 
manoeuvre,  and  bring  this  arm  completely  down.  This  done, 
the  action  is  reversed  by  rotating  the   trunk  in  the  opposite 


Fig.  104. — Represents  the  Liberation  of  the  Pubic  Arm.     (R.  B.) 

direction.  The  sacral  arm  is  thus  brought  to  the  front  of  the 
chest,  and,  by  carrying  the  trunk  back,  the  fingers  will  easily 
complete  the  liberation. 

It  is  desirable  to  avoid  this  rotation,  if  possible  ;  but  under 
certain  circumstances  of  difficulty  it  is  exceedingly  valuable. 
The  rotation  need  not  be  considerable ;  an  eighth  of  a  circle  is 
commonly  enough ;  and  as  it  is  neutralised  by.  reversal,  an 
objection  that  might  otherwise  be  urged  is  removed. 

A  paramount  reason  for  caution  in  rotating  the  trunk  or 
'  giving  the  turns '  is  this  :  The  union  of  the  atlas  with  the 
occipital  condyles  is  a  very  close  articulation ;  it  permits  flexion 
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and  extension  only.  The  atlas  forms  with  the  axis  a  rotatory 
joint,  so  constructed  that  if  the  movement  of  rotation  of  the 
head  exceed  a  quarter  of  a  circle,  the  articulating  surfaces  are 
apt  to  part,  and  then  the  spinal  cord  is  compressed  or  torn. 
If  the  chin  of  the  foetus  pass  the  shoulder  in  turning  back- 
wards, the  result  may  be  instant  death.  We  have  no  doubt 
that  many  children  have  been  lost  in  this  way. 

Sometimes  the  arm  will  hitch  on  the  edge  of  the  pelvic 
brim  or  just  above  the  imperfectly-expanded  os  uteri.     Xever 


l-'i(i.  lO.J.— Ki'presents  a  Mode  of  Liberating  the  Arms.     (R.  15.) 

Tlic  trunk  is  rotated  an  eighth  of  a  cirele  from  right  to  loft,  so  as  to  throw  the  left  arm 
across  the  chest. 


attempt,  by  direct  hooking  on  the  middle  of  the  humerus,  to 
drag  it  through.  It  would  almost  certainly  be  broken.  Press 
it  gently  against  the  child's  face,  and  under  its  chin,  bringing 
the  finger  down  as  near  the  elbow  as  possible,  so  as  to  lift  this 
part,  as  it  were,  over  the  obstruction. 

The  third  act.  The  arms  liberated,  the  extraction  of  the 
head  begins.  This  is  often  a  task  of  some  difficulty,  and 
always  demanding  strict  observance  of  the  laws  which  govern 
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the  mechanism  of  labour.     This  act  differs  from  the  two  first  in 

that  wliilst  these  are  sometimes  effected  by  Xature,  the  hbera- 

tion  of  the  head  must  frequently  be  conducted  by  art.     When 

the  head  is  last,  and  has  entered  the  brim,  it  is  very  much 

removed  from  the  influence   of 

expulsive  force.    The  uterus  can 

with  difficulty  follow  it  into  the 

pelvis,   and    the    trunk,  unless 

supjDorted  by  the  hands,  would, 

by   its   mere   vis    inerticti    and 

friction  against  the  bed,  retard 

the  advance  of  the  head.  More- 
over, this  is  the  stage  of  chief 

danger  from  the  compression  of 

the  cord.     The  round  head  fills 

the  brim  and  the  cervix  so  that 
the  cord  can  hardly  escape.  It 
would  be  folly  therefore  to  sit 
by  and  trust  to  Nature  at  this 
juncture,  at  the  risk  of  losing 
that  for  which  the  whole  opera- 
tion has  been  performed,  namely, 
the  child's  life. 

First,  let  us  assume  the  case 
of  the  head  being  in  the  pelvis, 
and  that  we  cannot  extract  it  at 
once.  If  we  can  get  air  into  the 
chest,  which,  being  outside  the 
vulva,  is  free  to  expand,  there 
is  no  need  to  hurry  the  delivery. 
We  may  sometimes  get  the  tip 
of  the  finger  into  the  child's 
mouth,  and  drawing  this  down, 

whilst   lifting    uij    and   holding 

,       1       ^1  .  .  °      Fig.  IOC— Represents  the  :Manual  Ex- 

back    the    permseum,    air   may  tracti-.n  ottheHead.    (R.iB.)       i 

enter  the  chest.     In  this  way  we      The  dotted  llne  is  Cams's  curve,  tlie  direction 

.     "^  to  be  obsers-ed  in  extraction. 

have  kept  a  child  breathing  for 

ten  minutes  before  the  head  was  born.  Another  plan  is  to  pass 
a  catheter  or  other  tube  up  into  the  mouth,  so  as  to  give,  by 
means  of  an  artificial  trachea,  communication  with  the  external 
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air.  But  we  must  not  put  our  trust  in  plans  of  this  kind, 
lest  the  golden  opportunity  be  irretrievably  lost.  The  real 
problem  is  to  get  the  head  out  of  the  pelvis. 

There  are  two  principal  modes  of  doing  this,  whether  the 
head  be  delayed  in  the  pelvic  cavity  or  at  the  brim.  One  is  to 
put  on  the  forceps.  This  operation,  '  the  application  of  the 
forceps  to  the  aftercoming  head,'  has  been  described  in  the 
chapter  on  the  forceps.  If  one  is  skilled  in  the  use  of  the  for- 
ceps, it  is  little  inferior  in  celerity  to  the  manual  extraction, 
and  it  possesses  the  decided  advantage  of  taking  off  all  strain 
upon  the  occipito-cervical  articulations.^ 

We  will,  however,  describe  the  proceeding  by  nianiud 
extraction.  It  must  be  remembered  that  the  head  has  to 
perform  a  double  rotation  in  its  progress.  It  must  revolve 
round  the  pubic  symphysis  as  a  centre  ;  it  must  rotate  in  the 
cavity  on  its  vertico-spinal  axis,  so  as  to  bring  the  face  into  the 
hollow  of  the  sacrum.  In  extracting,  these  movements  must 
be  respected.  The  fingers  of  one  hand  are  forked  over  the  neck 
behind,  and  at  the  same  time  holding  the  legs  with  the  other 
hand,  we  draw  down  gently  in  Carus's  curve  {see  fig.  106).  If 
the  body  is  carried  forward  too  soon,  the  child's  head  and  neck 
are  converted  into  a  hook  or  cross-bar,  which,  holding  on  the 
anterior  pelvic  wall,  will  effectually  resist  all  efforts  at  ex- 
traction. 

If  the  equator  of  the  child's  head  has  not  passed  the  brim, 
the  case  is  more  difficult.  Traction  must  be  made  in  the  axis 
of  the  brim.  Sometimes  it  requires  considerable  force  to  bring 
the  head  through  ;  l)ut  whilst  force  will  never  compensate  for 
want  of  skill,  it  is  astonishing  how  far  skill  will  carry  a  very 
moderate  force,  especially  if  gentle  oscillation  and  linn  picssnrc 
upon  the  fundus  uteri  be  made  to  aid  traction. 

Tiirninrj  ivheii  the  /l(jiior  amull  Acs'  mii  off,  flic  aterxK 
being  contixicted  upon  the  child. 

So  long  as  there  is  any  liquor  amnii  })r('S('nt,  and  often  for 
some  time  afterwards,  the  bi-polar  method  as  already  described 
is  more  or  less  available.     ]^ut  a  period  airives  when  it  becomes 

'  In  llic  tliird  edition  ul"  \\w.  Olixtrtric  Oj)enifiiiii.i  tlie  pri'Tcrcnco  is  given 
to  manual  extraction.  IJut  under  tlie  advice  of  Fanco\irt  liarnes,  who  has 
liad  tlic  best  results  Ciom  tlie  axis-traction  forceps,  this  has  been  reconsidered. 
We  concur  in  advising  the  use  of  the  forceps. 
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necessary  to  pass  a  hand  fairly  into  the  uterus  in  order  to  seize 
fi  limb.  The  contraction  of  the  uterus,  especially  concentric  or 
centripetal,  tends  to  shorten  the  long  axis  of  the  child's  body. 
The  effect  is  to  flex  the  head  upon  the  trunk,  and  to  bend  the 
trunk  upon  itself,  reducing  the  ovoid  to  a  more  globular  form, 
that  is,  to  '  ball  the  foetus.'  The  knees  are  thus  brought  nearer 
to  the  chest,  but  this  does  not  diminish  the  difficulty  of 
turning.  Secure  repose  of  diastaltic  function  by  chloroform  or 
nitrite  of  amyl. 

The  first  question  to  determine  is,  which  hand  to  jjass  into 
the  uterus.  The  left  hand  is  generally  to  be  preferred.  In 
the  majority  of  cases  the  child's  back  is  directed  forwards  ;  to 
reach  the  legs  which  lie  on  its  abdomen,  the  hand  must  pass 
along  the  hollow  of  the  sacrum,  and  this  can  hardly  be  done — 
the  ]jatient  lying  on  her  left  side — with  the  right  hand,  without 
an  awkward  twist  of  the  arm.  It  is  scarcely  necessary  to  point 
out  how  violent  a  proceeding  it  would  be  to  pass  up  the  right 
hand  between  the  child's  back  and  the  mother's  abdomen,  to 
carry  the  hand  quite  round  and  over  the  child's  body  to  seize 
the  feet,  which  lie  towards  the  mother's  spine,  and  then  to 
drag  them  down  over  the  child's  back.  The  child  perhaps 
would  not  turn  at  all.  To  avoid  this  failure,  the  rule  is  to 
pass  the  hand  along  the  inside  or  palmar  aspect  of  the  child's 
arm.  This  will  guide  the  obstetric  hand  to  the  abdomen  and 
legs.  Or  the  rule  has  been  stated  in  this  way : — Apply  your 
hand  to  the  child's  hand  as  if  you  were  about  to  shake  hands. 
If  the  hand  presented  to  you  be  a  right  hand,  take  it  with 
jour  right,  and  vice  versa. 

The  following  rule  will  serve  in  most  cases : — In  all  dorso- 
nnterior  positions  lay  the  woman  on  her  left  side  ;  pass  the 
left  hand  into  the  uterus ;  it  will  pass  most  easily  along  the 
•curve  of  the  sacrum  and  the  child's  abdomen  ;  the  right  hand 
is  passed  between  the  woman's  thighs  to  support  the  utenis 
■externally. 

In  ahdomino^anterior  positions,  lay  the  patient  on  her 
tack,  and  the  right  hand  may  be  introduced,  using  the  left 
hand  to  support  the  uterus  externally.  If  the  patient  is  sup- 
ported in  lithotomy  position,  the  operator  can  manipulate 
Tvithout  straining  or  twisting  the  body.  But  it  is  equally  easy 
to  use  the  left  hand  internally  if  the  patient  is  on  her  back. 
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The  exception  is  only  indicated  to  suit  those  who  have  more 
skill  and  confidence  with  the  right  hand. 

Turning  in  dorso-anterior  positions  {see  fig.  107).  In- 
troduce the  left  hand  into  the  vagina  along  the  inside  of  the 
child's  arm.  The  passage  of  the  brim,  filled  with  the  child's 
shoulders  and  chest,  is  often  difficult.  Proceed  gently,  stopping 
when  the  pain  comes  on.  At  the  same  time  support  the  uterus 
externally  with  the  right  hand.  Sometimes  we  may  facilitate 
the  passage  of  the  brim  by  applying  the  palm  of  the  right  hand 
in  the  groin  to  push  it  up.     This  will  lift  the  shoulder  a  little  out 


Fk;.  107. — Showing;  a  Kight  Dorso-anterior  Position.     (R.  B.) 

The  wedging  in  the  pelvic  brim  is  in(licatc<l  hy  A.  Apex  of  wedge.    B  C.  Base  of  wedge, 
too  larprc  to  enter  brim  D  E. 


of  the  brim.  Or  we  may  adopt  a  manoeuvre  attributed  to  Von 
Deutseh,  but  which  had  been  practised  by  Levret.  This  con- 
sists in  seizing  the  ])resenting  shoulder  or  side  of  the  chest  by 
the  hand  inside,  lifting  it  up  and  forwards,  so  as  to  make  the 
body  roll  over  a  little  on  its  long  axis.  This  may  be  aided  by 
pressure  in  the  opposite  direction  by  the  outside  hand  on  the 
fundus  uteri,  thus  getting  help  from  the  bi-[)olar  principle. 

Sometimes  advantage  is  to  be  gained  by  placing  the  patient 
on  her  elbows  and  knees.  In  this  posture  gravity  helps  ;  the 
weight  of  the  fcotus,  and  the  lessened  retentive   force  of  the 
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abdomen,  tend  to  draw  the  impacted  shoulder  out  of  the 
brim. 

The  brim  cleared,  the  hand  passes  into  the  cavity  of  the 
uterus.  This  often  excites  spasmodic  contraction,  which  cramps 
the  hand  and  impedes  its  action.  Chloroform  helps  greatly  to 
lessen  tliis  difficulty.  The  hand  is  spread  out  flat,  and  held 
still  until  the  contraction  is  subdued.  In  its  progress  the  hand 
passes  the  umbilicus,  and  the  cord  may  fall  in  the  way.  This 
gives  an  opportunity  to  ascertain  if  it  pulsates.  But  we  must 
not  despair  of  delivering  a  live  child  because  the  cord  does  not 
pulsate.  We  have  several  times  had  the  satisfaction  of  seeing  a 
live  child  born  when  no  pulsation  could  be  felt  in  utero.  We 
are  now  near  the  arm  and  hand.  They  may  perplex.  But  by 
keeping  well  in  mind  the  differences  between  knee  and  elbow, 
hand  and  foot,  we  may  interpret  correctly  the  sensations  trans- 
mitted by  the  parts  we  are  touching.  The  most  characteristic 
indications  of  the  foot  are  the  ankles  and  heel.  At  the  umbilicus 
"we  are  close  to  the  knees.  The  feet  are  some  way  off  at  the 
fundus  of  the  uterus  applied  to  the  child's  breech. 

What  part  of  the  child  shall  lue  seize  ?  It  is  still  not  un- 
common to  teach  that  the  feet  should  be  grasped.  Diagrams 
copied  from  text -book  to  tsxt-book  represent  this  very  unscien- 
tific proceeding.  There  ought  to  be  some  good  reason  for  going 
past  the  knees  to  the  feet,  which  are  further  off  and  more  diffi- 
cult to  get  at.  AVe  know  of  no  reasons  but  bad  ones  for  taking 
this  additional  trouble.  The  turning  can  be  accomplished  more 
easily  and  completely  by  seizing  one  knee.  Eadford  insisted 
upon  seizing  one  foot  only.  A  half-breech  is  safer  than  when 
the  two  feet  come  down.  The  cervix  is  better  dilated.  The 
circumference  of  the  breech  is  fi-om  twelve  to  thirteen  and  a 
half  inches,  not  much  less  than  that  of  the  head.  The  circum- 
ference of  the  half-breech,  one  leg  being  down,  is  from  eleven 
to  twelve  inches ;  whilst  that  of  the  hips,  both  legs  being  down, 
does  not  often  exceed  ten  inches. 

But  a  knee  is  better  than  a  foot.  The  proper  knee  in  these 
cases  of  impaction  is  that  which  is  furthest.  The  reasons  are 
admirably  expressed  by  Sir  J.  Simpson.  We  have  a  right 
dorso-anterior  position,  the  right  arm  and  shoulder  are  down- 
most,  these  parts  have  to  be  lifted  out  of  the  brim.  How  can 
this  best  be  done  ?     Clearly  by  pulling  down  the  opposite  knee, 

VOL.   TI.  u  u 
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wMch,  representing  the  opposite  pole,  cannot  be  moved  with- 
out directly  acting  upon  the  presenting  shoulder.  If  the  oppo- 
site knee  be  drawn  down,  and  supposing  the  child  to  be  alive, 
or  so  recently  dead  that  the  resiliency  of  its  spine  is  preserved, 
the  shoulder  must  rise,  and  version  will  proceed.  But  if  both 
feet  are  seized,  or  only  the  foot  of  the  same  side  as  the  pre- 
senting arm,  version  can  hardly  be  complete,  and  will  perhaps 
fail  altogether.  The  probable  effect  is  to  drag  the  leg  towards 
the  brim,  and  to  increase  the  wedge  and  the  impaction.  It  is 
no  suj9&cient  answer  to  urge  that  version  has  been  effected  by 
drawing  upon  the  foot  of  the  same  side.  The  rejoinder  is  that, 
by  it,  version  in  difficult  cases  is  made  more  difficult.     "We  are 


Fig.  108.— Showing  Version  in  Progress  under  the  Principle  of  Seizing  the 
Further  Knee.     (R.  B.) 

The  arrows  imlicate  the  opposite  lines  of  luovcment ;  how,  as  tla'  further  knee  descemls, 
the  pre.sentiiig  .shoulder  rises. 

entitled  to  the  authority  that  attaches  to  experience  when  we 
say  that,  after  failing  to  turn  by  this  method,  we  have  succeeded 
when  abandoning  it  to  seize  tlie  opposite  knee. 

By  drawing  upon  the  opposite  knee,  the  movements  run 
parallel  in  directly  opposite  directions  like  the  two  ends  of  a 
rope  round  a  pulley.  To  turn  effectively  the  child  must  revolve 
upon  its  long  or  spinal  axis  as  well  as  upon  its  transverse  axis. 
Turning,  in  short,  is  a  resultant  oblique  movement,  between  roll- 
ing over  on  the  side  and  the  half-somersault.  By  seizing  both 
legs,  this  process  is  marred.  The  only  cases  in  which  we  have 
found  it  advantageous  to  seize  both  legs  are  those  in  which  the 
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child  has  been  long  dead.  Here  the  spine  has  lost  its  elasticity 
or  spring.  The  body  will  hardly  turn,  and  nothing  is  to  be 
gained  in  maintaining  the  half-breech  and  preserving  the  cord 
from  pressure.  Turning  effected,  the  process  of  extraction  is 
carried  out  in  the  manner  described  {see  p.  650). 

Twilling  in  abdomino-anterior  positions  does  not  differ 
essentially  from  turning  in  dorso-anterior  positions.  It  has 
been  shown  that  the  best  position  for  the  patient  is  on  her  back, 
and  that  the  right  hand  may  be  used.  The  uterus,  as  in  all 
cases,  is  supported  externally,  whilst  the  hand  is  passed  along 
the  inner  aspect  of  the  child's  arm,  and  behind  the  symphysis 
pubis  ;  it  proceeds  across  tbe  child's  belly  to  seize  the  opposite 


Fig.  109. — Represents  Turning  in  Abdomino-anterior  Position.  Downward 
traction  upon  the  further  knee  caxises  presenting  shoulder  to  rise  out  of  the 
pelvis.     (R.  B.) 

or  further  knee.     Drawing  this  down  in  the  direction  indicated 
in  fig.  109,  the  shoulder  rises  out  of  the  pelvis. 

There  is  a  feature  in  the  history  of  turning  which  has  not 
received  the  attention  it  deserves,  Notwithstanding  diligent 
attention  to  the  rules  prescribed,  turning  is  not  always  com- 
plete. The  head  and  part  of  the  chest  are  apt  to  stick  in  the 
iliac  fossa,  the  trunk  being  strongly  flexed.  Complete  version, 
as  it  theoretically  exists  in  the  minds  of  many  who  think  they 
are  performing  the  operation,  is  not  often  realised  in  cases 
where  the  liquor  amnii  has  long  drained  off,  and  the  uterus  has 
moulded  itself  upon  the  foetus  so  as  to  impede  its  gliding 
round.     Indeed  it  can   hardly  take  place  unless  the  bi-polar 
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method  by  combined  external  and  internal  manipulation  is 
carefully  pursued.  The  head  may  commonly  be  felt  throughout 
the  entire  process  nearly  fixed  in  the  iliac  fossa,  and  sometimes 
the  fore-arm  remains  fixed  in  the  upper  part  of  the  pelvic 
cavity.  The  nates  and  trunk  are  delivered  as  much  by  bend- 
ing and  compression  or  moulding,  as  by  version.  The  process 
is  something  between  version  and  spontaneous  evolution.  The 
figure  110,  taken  from  graphic  memoranda  made  of  a  case 
which  occurred  to  us,  serves  to  illustrate  this  feature  of  incom- 


Fk;.  110. — Showing  direction  of  Traction  in  Turninj. 
incouipU'te  Turning.     (I{.  B.) 


and 


plete  turning  and  the  importance  of  the  principle  of  drawing 
upon  the  leg  opposite  to  the  presenting  shoulder. 

If  the  head  and  shoulders  rise  enough  to  permit  the  breech 
to  enter  the  brim,  delivery  Avill  not  be  seriously  obstructed. 
But  it  not  uncommonly  happens,  in  extreme  cases  of  impaction 
of  the  shoulder  in  the  upper  part  of  the  pelvis,  that  even  when 
we  have  succeeded  in  bringing  down  a  leg  into  the  vagina, 
version  will  not  proceed ;  the  shoulder  sticks  obstinately  in  the 
brim.     In  such  a  case  the  bi-polar  principle   iimst  be  called 
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into  action.  It  its  obvious  that  if  you  draw  down  upon  the  leg 
whilst  you  push  up  the  shoulder  you  would  act  at  a  great 
advantage  ;  but  you  cannot  get  both  hands  into  the  pelvis. 
Sometimes  you  may  release  the  shoulder  by  external  manipula- 
tion, pressing  up  the  head  by  the  palm  of  the  hand,  insinuated 
between  it  and  the  brim  of  the  pelvis.  In  cases  of  real  difficulty, 
however,  this  will  not  answer.  You  must  push  up  the  shoulder 
by  the  hand  inside.  To  admit  of  this  you  pass  a  noose  of  tape 
round  the  ankle  in  the  vagina,  and  draw  upon  this.  The  noosing 
of  the  foot  is  not  always  easy.     To  effect  it  you  carry  a  running 


Tig.  111. — Showing  how  Bi-polar  Force  is  applied  in  Turning.     (R.  B.) 


noose  or  bow-line  knot  on  the  tips  of  two  or  three  fingers  up  to 
the  foot,  held  down  as  low  as  possible  in  the  vagina  by  the 
other  hand.  Then  the  loop  is  slipped  up  beyond  the  ankles 
and  heel  and  drawn  tight  [see  fig.  112).  Often  it  is  necessary 
to  work  with  one  hand  only  in  the  vagina,  the  hand  outside 
holding  on  the  free  ends  of  the  tape  ready  to  tighten  the  noose 
as  soon  as  it  has  got  hold  ;  or  whilst  holding  the  foot  with 
one  hand  you  may  carry  the  noose  over  the  foot  by  Braun's 
instrument  or  Hyemaux's  porte-lacs.  The  foot  being  securely 
caught,  the  right   hand   is  passed   into  the  vagina,  and  the 
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fingers,  or  palm  if  necessaiy,  are  applied  to  the  shoulder  or 
chest.  Now,  it  will  be  found  difficult  to  draw  upon  the  tape 
and  to  push  upon  the  shoulder  simultaneously.  The  most 
effective  manoeuvre  is  to  pull  and  push  alternately.  Presently 
you  will  find  the  leg  will  come  lower,  and  the  prolapsed  arm 
will  rise. 

In  pushing  the  chest  and  shoulder,  the  object  is  to  get  the 
trunk  to  roll  over  on  its  spinal  axis.     Here,  then,  is  an  indica- 


FiG.  112. — Represents  the  Bi-polar  Method  of  Liftiiiy  an  Iinpactctl  Shoulder 
from  the  Brim.     (K.  H.) 

The  lipht  hand  in  the  vagina  iiushes  up  the  slioulder,  wliilst  the  left  hand  drawing  upon 
the  op;x)site  foot  by  tlie  tape,  version  is  effected. 

tion  to  execute  the  manoeuvre  of  Levi'et  and  Von  Deutsch. 
Pus/t  tlie  shoulder  and  adjacent  ;^:>(tr^  of  the  died  well  forwards  ^ 
so  as  to  make  them  describe  a  circle  round  the  promontory  as 
a  centre.  If  we  could  reach  and  pull  upon  the  opposite  arm, 
rotation  on  the  spinal  axis  might  be  effected. 

Various  contrivances  in  the  form  of  crutches  or  repellers 
have  been  made  as  substitutes  for  tlie  liaiul  in  pushing  up  the 
slioiildcr,     Tlie  objection   to  tlu>in  is  Ihat  you  cannot  always 
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know  what  you  are  doing.  But  the  hand  is  a  sentient  instru- 
ment, informing  you  of  what  is  going  on  and  of  what  there  is 
to  do. 

In  the  majority  of  eases  of  this  kind  we  are  justified  in 
attempting  to  turn,  because  there  is  still  a  prospect  of  the 
child  being  preserved.  But  tliere  are  cases  in  which  matters 
have  proceeded  a  stage  further,  in  which  the  shoulder  and 
corresponding  side  of  the  chest  are  driven  deeply  into  the 
pelvis,  in  which,  consequently,  there  is  marked  balling  of  the 
foetus.  This  can  hardly  occur  except  after  protracted  uterine 
action,  such  as  is  scarcely  compatible  with  the  life  of  the  child. 
Either  the  child  was  already  dead  at  an  early  stage  of  labour — 
a  condition,  especially  if  the  child  were  also  of  small  size,  most 
favourable  to  the  process  of  spontaneous  evolution — or  the  child 
has  been  killed  under  the  long-continued  centripetal  com- 
pression of  the  uterus. 

We  have  now  to  study  how  to  deal  with  cases,  mostly  of 
impaction,  beyond  the  resources  of  version,  in  which  we  have 
to  imitate  the  process  of  spontaneous  evolution. 

The  methods  of  delivery  in  imitation  or  in  aid  of  the 
process  of  spontaneous  evolution.  The  principal  of  these  are  : 
(1)  Evisceration;  (2)  bisection  of  the  trunk  ;  (3)  decax^itation. 

In  presence  of  such  cases  the  question  arises  :  Will 
Nature  complete  the  task  she  has  begun  ?  Will  the  child  be 
expelled  spontaneously  ?  A  little  observation  will  soon  enable 
us  to  determine  how  far  this  desirable  solution  is  probable,  and 
when  we  ought  to  interpose.  If  the  pelvis  be  roomy  in  propor- 
tion to  the  child,  if  the  child  be  dead,  small,  and  very  flaccid, 
if  we  find  the  side  of  the  chest  making  progress  in  descent 
under  the  influence  of  strong  expulsive  contractions,  and  if  the 
woman's  strength  be  good,  we  shall  be  justified  in  watching 
passively.  But  if  we  find  no  advance,  or  but  very  slow 
advance,  the  child  being  large  and  not  very  plastic,  if  the 
uterus  have  ceased  to  act  expulsively,  and  the  patient's 
strength  be  failing,  her  pulse  rising,  we  must  help.  In  what 
manner  ?  This  must  depend  upon  the  circumstances  of  the 
case.  If  a  little  help  a  fronte,  to  make  up  for  deficient  vis  c> 
tergo,  promise  to  be  enough,  we  may  imitate  the  proceeding 
of  Pen,  who  in  a  case  of  spontaneous  evolution  in  progress 
passed  a  cord  round  the  child's  trunk  to  pull  upon. 
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1.  Evisceration.  Or  we  may  much  facilitate  the  doubling 
and  expulsion  bv  evisceration.  This  operation  consists  in  per- 
forating the  most  bulging  part  of  the  chest,  and  picking  out 
the  thoracic  and  abdominal  viscera.  When  this  is  done, 
traction  upon  the  tnmk  by  the  crotchet  or  cranioclast  will 
commonly  effect  delivery.  Sometimes  evisceration  is  insufii- 
cient,  and  fmiiher  steps  are  necessary.  We  may  choose  be- 
tween bisection  of  the  trunk  or  decapitation. 

2.  Bisection  of  the  trunk.  This  is  sometimes  called  sponcly^ 
lotomy.  It  may  be  likened  to  breaking  a  bent  stick  in  the 
middle,  thus  destroying  the  arc,  and  allowing  the  pieces  into 
which  the  stick  has  been  resolved  to  come  through  parallel 
and  close  to  each  other.  This  method  is  to  be  prefen-ed  when 
the  head  is  retained  above  the  brim,  and  access  to  the  neck  is 
rendered  difficult  by  the  bulging  of  the  chest  and  trunk.  The 
spine  is  to  be  divided  at  the  most  prominent  part  by  strong 
scissors,  by  the  craniotome,  by  a  knife,  or  even  by  getting  a 
strong  cord  or  wire  round  the  body  and  cutting  through  the 
whole  body  by  a  sawing  movement.  Extraction  when  the 
trunk  is  thus  broken  is  generally  not  difficult.  The  base  of 
the  obstructing  wedge  is  materially  reduced,  and  still  greater 
facility  is  gained  for  compression.  But  it  may  still  become 
necessary  to  extract  the  two  parts  of  the  severed  body  separately. 
In  this  case  we  should  take  the  lower  extremity  first,  seizing  it 
by  the  craniotomy  forceps.  This  extracted,  the  other  end  to 
which  the  head  is  attached  is  dealt  with  in  like  manner. 

3.  Decapitation  or  bisection  at  the  neck,  sometimes  called 
decollation.  The  recognition,  or  at  least  the  application,  of  this 
proceeding  is  still  so  inadequate  in  this  country,  that  we  re- 
produce the  description  and  illustrations  of  it  given  in  the 
'  Obstetric  Operations.'  David  D.  Davis  said  ('  Obstetric  ^Medi- 
cine ')  :  'It  may  be  considered  a  good  general  rule  never  to  turn 
when  the  death  of  the  child  is  known  to  have  taken  place  ; '  and 
'  to  decapitate  in  arm-presentations  not  admitting  of  the  safer 
performance  of  turning.'  Eamsbotham  strongly  advocated  a 
similar  practice.  It  has  also  been  advocated  and  practised  by 
I'Asdrubali  (1812),  Paletta,'  by  Braun,  Dubois,  Lazzati,  and 
ourselves,  amongst  others. 

'    Drl  jiartfl  jier  il  brnrrio,  1808. 
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The  operation  may  be  effected  by  Kamsbotliam's  or  Braun's 
hook.  D.  D.  Davis  used  an  instrument  of  his  own  contrivance  : 
^he  guarded  embryotomy-knife.  A  plan  sometimes  resorted  to 
U  to  carry  a  strong  cord  round  the  neck,  and  then  by  a  sawing 
ynovement,  effected  by  cross-bars  of  wood  on  the  ends  to  serve 
lor  handles,  to  cut  through  the  parts.  The  cord  can  be  carried 
round  by  an  instrument  like  that  for  plugging  the  nares  for 
epistaxis,  or  by  Dessaigne's  instrument  [see  fig.  65,  p.  620). 
Mattei  has  designed  scissors  for  the  purpose,  resembling  the 
surgical  bone-forceps.  This  is  especially  useful  when  it  is 
difficult  to  pass  a  hook  over  the  child's  neck. 

The  ajperation  may  be  described  in  three  stages:  (1)  The 
application  of  the  decapitator,  and  the  bisection  of  the  neck ; 
(2)  the  extraction  of  the  trunk  ;  (3)  the  extraction  of  the 
head. 

The  first  stage.  The  patient  may  lie  on  the  left  side  or  on 
the  back.  Take  Eamsbotham's  hook  or  Braun's  decollator.  As 
the  instrument  should  be  passed  up  over  the  back  of  the 
child,  it  is,  in  the  first  place,  necessary  to  ascertain  whether 
the  position  be  dorso-anterior  or  abdomino-anterior.  It  is  also 
necessary  to  determine  accurately  whether  the  foetus  is  still  in 
great  part  above  the  brim,  lying  transversely  or  obliquely,  in 
which  case  the  head  and  neck  will  be  in  one  or  other  side  ;  or 
whether,  a  great  part  of  the  chest  having  descended  into  the 
pelvis,  the  movement  of  rotation  has  taken  place,  in  which 
case  the  head  and  neck  will  be  found  in  front,  near  the 
symphysis.  The  next  step  is  to  get  an  assistant  to  pull  down 
the  prolapsed  arm,  so  as  to  bring  down  the  shoulder  and  fix  it 
well.  This  brings  the  neck  nearer  within  reach.  Should  the 
assistant  in  this  duty  be  in  the  way,  you  may  seize  the  pro- 
lapsed arm  by  a  clove-hitch  of  tape,  upon  which  the  assistant 
may  pull,  keeping  clear  of  the  operator.  The  operator  then 
passes  his  left  hand  or  two  or  three  fingers  into  the  vagina  over 
the  anterior  surface  of  the  child's  chest  until  his  fingers  reach 
the  fore-part  of  the  neck.  With  his  right  hand  he  then  in- 
sinuates the  hook,  lying  flat,  as  in  the  dotted  line  in  fig.  113, 
between  the  wall  of  the  vagina  and  pelvis  and  the  child's  back, 
until  the  beak  has  advanced  far  enough  to  be  turned  over  the 
neck.  The  beak  will  be  received,  guided,  and  adjusted  by  the 
fingers  of  the  left  hand.     The  instrument  being  in  situ,  whilst 
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cutting  or  crushing  through  the  neck,  it  is  still  desirable  to  keep 
up  traction  on  the  prolapsed  arm.  In  using  Eamsbotham's  hook, 
a  sawing  movement  must  be  executed,  carefully  regulating 
action  by  aid  of  the  fingers  applied  to  the  beak.  If  Braun's 
decollator  be  used,  the  movement  employed  is  rotatory,  and  at 
the  same  time  tractile.  The  instrument  crushes  or  breaks 
through  the  vertebrae.  Eamsbotham's  cuts  and  saws  through. 
When  the  vertebrse  are  severed,  some  shreds  of  soft  parts  may 
remain.  These  may  be  divided  by  scissors  or  left  to  be  torn  in 
the  second  stage  of  the  operation. 


Fig.  113,— Showing  First  Stage  of  Dci-aidtation  by  Kamsbotham's  Hook.     (U.  H.) 


The  second  stage:  Extvddion  of  the  trunk.  The  wedge, 
widening  above  the  briin,  that  hitherto  obstructed  delivery,  is 
now  bisected,  divided  into  two  lesser  masses,  each  of  which 
separately  can  readily  be  brought  through  the  pelvis.  By  con- 
tinuing to  pull  upon  the  prolapsed  arm,  the  trunk  will  easily 
come  through,  the  head  being  pushed  on  one  side  out  of  the 
way  by  the  advancing  body  (fig.  114).  In  eases  where  there 
was  difficulty  in   extracting    the    trunk,   D.  D.   Davis   used   a 


CJIAI".   Mil. 


DECAPITATION. 


667 


double-guarded  crotchet,  the  two  Wades  of  which,  fixing  in  the 
trunk,  extracted  like  a  forceps.  We  have  never  felt  any  diffi- 
culty in  simple  traction  on  the  arm. 

The  third  stage :  Extraction  of  the  head.  The  problem, 
how  to  get  a  detruncated  head,  left  behind  in  the  uterus,  is  not 
always  easy  of  solution.  In  the  case  before  us,  the  child  having 
probably  been  dead  many  hours,  the  bones  and  other  structures 
have  lost  all  resiliency,  the  connections  of  the  bones  are  broken 
down  by  decomposition,  and  the  whole  becomes  a  plastic  mass, 
easily  compressible.     Such  a  head  will  sometimes  be  expelled 
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Fig.  114  — Represents  the  Second  Stage  of  Delivery  after  Decapitation.     The 
trunk  is  extracted  by  pulling  on  the  prolapsed  arm.     (R.  B.) 

spontaneously,  especially  if  aided  a  little  by  expression.  We 
have  taken  away  such  a  head  by  seizing  it  with  the  fingers. 
On  the  other  hand,  we  have  several  times  been  called  in  to 
extract  a  head  which  had  foiled  ordinary  means. 

There  are  fom'  methods  of  extraction :  (1)  By  the  crotchet; 
(2)  by  the  forceps ;  (3)  by  the  craniotomy-forceps  ;  (4)  by  the 
cephalotribe. 

1.  The  crotchet.  If  the  crotchet  or  blunt  hook  can  be 
passed  into  an  orbit  or  the  cranial  cavity,  getting  a  good  hold, 
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this  may  answer.  The  objection  to  it  is  the  difficulty  of  getting 
a  good  hold,  and  the  risk  of  the  point  slipping,  and  rending 
the  mother's  soft  parts.  The  head,  being  loose,  rolls  over  when 
an  attempt  is  made  to  seize  it.  It  is  a  plan  to  be  pursued  when 
the  better  means  are  not  available. 

2.  The  forceps  is  better  adapted.  If  the  head  can  be 
seized,  which  is  not  always  easy,  for  it  is  apt  to  escape  high 
above  the  brim,  and  to  roll  about  when  touched  by  the  blades,, 
extraction  is  not  difficult  unless  the  pelvis  is  contracted.  Care 
must,  moreover,  be  taken  to  seize  the  head  in  such  a  way  that 
the  spicula  resulting  from  the  severance  of  the  vertebrae  shall 
not  drag  along  or  injure  the  mother's  soft  parts.  The  seizure 
is  greatly  aided  by  depressing  and  fixing  the  head  by  pressure 
by  an  assistant  externally. 

3.  The  craniotomy  forceps  is  more  certain  and  safe.  It 
is  necessary,  or  at  least  better,  first  to  perforate.  The  free 
rolling  of  the  head,  when  pressed  by  the  point  of  the  perforator, 
tends  to  throw  this  off  at  a  tangent,  missing  the  cranium  and 
endangering  the  mother's  soft  parts.  To  obviate  this,  an 
assistant  firmly  fixes  the  head  down  upon  the  pelvic  brim  by 
both  hands  spread  out  upon  the  uterus.  The  operator  then, 
feeling  for  the  occiput  with  two  fingers  of  his  left  hand,  and 
guided  by  them,  carries  up  the  perforator  with  his  right  hand, 
taking  care  that  the  point  shall  strike  the  head  as  nearly  per- 
pendicularly as  possible.  He  then,  partly  by  a  drilling,  screwing, 
boring  motion,  as  little  as  possible  by  pushing,  perforates  the 
cranium.  Thus  the  risk  of  the  head  rolling  over,  and  of  the 
instrument  slipping,  is  much  lessened.  When  a  sufficient 
opening  is  made  into  the  cranium,  the  craniotomy  forceps  is 
applied,  one  blade  inside,  the  other  outside.  The  blades  are 
adjusted  and  locked,  and  traction  made  in  the  axis  of  the  pelvis. 
The  head  commonly  comes  without  difficulty.  During  ex- 
traction the  fingers  of  the  left  hand  keep  upon  the  skull  at  the 
point  of  grasp  by  the  instrument,  guarding  the  soft  parts  from 
injury  by  spicula,  and  regulating  the  force  and  direction  of 
traction. 

4.  The  cephaloiribe.  This  is  the  best  method  of  all.  It  is 
applicable  in  cases  that  baffle  other  means.  After  perforation, 
the  head,  pressed  firmly  down  upon  the  brim,  is  readily  grasped, 
crushed  down,  and  extracted.     This  method  is  preferable,  we 
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think,  iu  all  cases ;  but  it  is  eminently  so  when  the  pelvis  is 
contracted. 

There  is  still  another  resource,  less  scientific  than  the  pre- 
ceding, but  one  which  might  under  certain  conditions,  as  the 
want  of  proper  instruments,  be  employed.  It  is  to  amputate 
the  arms  at  the  shoulders,  so  as  to  get  more  room  to  get  at  the 
feet  and  turn.  But  as  a  rule  it  is  bad  practice  to  amputate 
the  arms. 

Some  other  indications  than  transverse  presentation  for 
bi-polar  turning.  Turning  is  an  alternative  or  elective  opera- 
tion in : 

1.  Some  cases  of  malposition  of  the  head  or  face. 

2.  Prolapsus  of  cord,  when  the  cord  cannot  be  replaced, 
competing  with  the  forceps. 

3.  Descent  of  a  hand  by  the  side  of  the  head,  also  com- 
peting with  the  forceps. 

4.  In  some  plural  births  to  deliver  the  second  child 
especially. 

5.  After  craniotomy,  tm-ning  is  sometimes  a  ready  way  of 
delivering. 

6.  After  the  death  of  the  mother  to  rescue  the  child,  where 
Caesarian  section  cannot  be  performed. 

7.  Generally,  when  the  mother  is  in  proximate  danger, 
from  which  speedy  delivery  may  rescue  her.  The  principal 
conditions  of  this  order  are  :  (a)  Some  cases  of  placenta  prsevia 
and  accidental  haemorrhage.  (6)  Some  cases  of  urinsemic  con- 
vulsions. In  these  chloroform  or  nitrite  of  amyl,  dilatation  of 
the  cervix,  and  bi-polar  turning  offer  the  best  means  of  safety. 

The  question  in  the  above  relations  has  been  discussed  in 
the  sections  dealing  with  the  complications  set  forth. 

8.  The  propriety  of  turning  in  minor  degrees  of  contrac- 
tion of  the  pelvis  is  a  long-contested  and  still  undecided 
question.  To  formulate  a  definite  and  precise  answer  which 
shall  guide  our  action  in  every  case  that  may  come  before  us 
is  impossible.  We  may  lay  down  a  sliding  scale,  such  as  is 
traced  at  p.  582,  indicating  approximately  the  range  of  con- 
traction within  which  a  child  may  be  delivered  with  probability 
of  safety.  But  we  cannot  often  command  accurate  knowledge 
of  both  the  pjrincipal  factors  in  the  problem.  For  example, 
we  may  determine  nearly  the  condition  of  the  pelvis  ;  but  we 
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cannot  also  determine  the  size  and  plasticity  of  the  foetal  head, 
except  in  some  cases  of  premature  labour.  The  question  there- 
fore is  likely  to  remain  open  for  controversy.  It  will  be  often 
solved  on  what  may  be  called  subjective  induction — that  is, 
according  to  the  operator's  individual  capacity,  his  skill  in 
different  modes  of  delivery,  and  the  quality  of  the  instruments 
at  his  command. 

We  may  state  at  the  outset  that  there  are  certain  cases  of 
deformed  pelvis,  in  which  turning  is  certainly  the  best  both  for 
mother  and  child.  There  are  certain  cases  of  premature  labour, 
in  which  the  child  has  not  exceeded  in  size  and  hardness  the 
capacity  of  the  pelvis.  This  condition  will  be  discussed  in  the 
chapter  on  the  '  Induction  of  Labour.' 

We  may  now  consider  the  general  question :  Is  turning 
ever  justifiable  as  a  means  of  delivery  in  labour  at  term 
obstructed  by  j)elvic  deformity  ?  The  next  alternative  in  the 
descending  scale  of  operations  is  a  transition  from  conservative 
to  sacrificial  obstetrics,  involving  the  destruction  of  the  child  ; 
that  is,  if  the  forceps  also  fail.  The  question  may  be  put 
thus  :  Do  cases  of  dystocia  from  pelvic  distortion  occur  in 
which  the  child  can  be  delivered  alive  by  turning,  the  forceps 
failino-,  which  must  otherwise  be  condemned  to  the  perforator, 
without  injury  or  danger  to  the  mother?  And,  assuming 
that  such  cases  do  occur,  can  they  be  diagnosed  with  sufficient 
accuracy  to  enable  us  to  restrict  the  application  of  turning  to 
them  ?  And  if  we  err  by  turning  in  unfitting  cases,  what  is 
the  penalty  incurred  '?     How  can  we  retrieve  om-  error  ? 

The  extracting  of  a  child  through  a  contracted  brim  was 
often  performed  as  a  matter  of  assumed  necessity,  as,  for 
example,  when  the  shoulder  presented.  The  observation  of 
such  cases,  a  certain  proportion  of  which  terminated  success- 
fully for  the  child,  could  not  fail  to  suggest  the  deliberate 
resort  to  the  operation  in  cases  of  similiir  contraction  where  the 
head  presented. 

Again,  before  the  forceps  was  known,  and  before  other 
instruments  to  effect  embryulcia  had  been  brought  to  any 
degree  of  perfection,  turning  was  the  chief  resort  in  almost 
all  cases  of  difficult  labour.  Thus  Deventer,  who  wrote  in 
1715,  as  well  as  La  Motte,  declaimed  against  the  use  of  in- 
struments, and  recommended  turning  by  the  feet  in  all  cases 
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of  diflScult  cranial  presentation.  Thus  the  art  of  turning 
was  cultivated  very  successfully  by  some  of  the  followers  of 
Ambroise  Pare.  But  it  is  not  less  certain  that  if  children  were 
sometimes  saved,  many  mothers  were  injured  or  lost  by 
attempts  to  turn  under  circumstances  which  are  now  en- 
countered more  successfully  by  the  forceps  or  by  craniotomy. 

As  instruments  were  improved  the  choice  of  means  was 
extended.  The  forceps  first  contested  the  ground.  The  con- 
test was  for  exclusive  dominion.  Chamberlen  did  not  hesitate 
to  accept  the  challenge  of  Mauriceau  to  attempt  to  deliver  a 
woman  with  extreme  pelvic  contraction  by  his  forceps,  feeble 
and  imperfect  as  it  was.  He  failed  ignominiously.  As  science 
advanced,  the  contest  became  better  defined.  Since  the 
obstruction  to  delivery  was  due  to  contraction  of  the  pelvic 
brim,  and  the  problem  was  how  to  deliver  a  living  child  arrested 
on  the  brim,  it  is  obvious  that  a  short,  single-curved  forceps 
must  in  most  cases  fail.  It  was  only  when  the  long  double- 
curved  forceps  came  into  use,  that  the  knowledge  and  the  power 
arose  which  enabled  the  obstetric  surgeon  to  bring  another 
means  into  competition  with  turning  for  the  credit  of  saving 
children  from  mutilation. 

It  is,  then,  from  the  time  of  SmeUie  and  Levret,  who 
improved  and  used  the  long  forceps,  that  the  real  interest  of 
the  inquiry  dates.  The  following  words,  written  by  Smellie  in 
1752,  challenge  attention  now  :  '  Midwifery  is  now  so  much 
improved  that  the  necessity  of  destroying  the  child  does  not 
occur  so  often  as  formerly ;  indeed,  it  never  should  be  done, 
except  when  it  is  impossible  to  turn  or  to  deliver  with  the 
forceps.'  Pugh,  of  Chelmsford  (1754),  relying  on  the  forceps  for 
turning,  was  able  to  say,  '  I  have  never  opened  one  head  for  up- 
wards of  fourteen  years.'  Perfect  (1783)  adopted  the  same  prac- 
tice. La  Chapelle  (1825)  preferred  the  forceps.  She  relates  that 
out  of  fifteen  children  extracted  by  forceps  (long),  on  account  of 
contracted  pelvis,  eight  were  stillborn,  seven  alive ;  and  that 
out  of  twenty-five  delivered  footling,  sixteen  were  born  alive 
and  nine  dead.  The  percentage  is  in  favour  of  the  forceps. 
But  statistics  of  this  kind  require  rigorous  control. 

It  is  remarkable  that  it  is  amongst  those  who  reject  the 
long  forceps  that  the  strongest  opponents  of  turning  in  con- 
tracted pelvis  are  to  be  found.     This  is  the  more  astonishing 
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when  we  reflect  that  this  school — not  yet  quite  extinct — 
rejecting  the  two  saving  operations,  has  nothing  to  propose 
but  craniotomy  for  a  vast  number  of  children  that  claim  to  be 
brought  within  the  merciful  scope  of  conservative  midwifery. 

At  the  present  moment  it  may  be  said  that  the  chief 
advocates  of  turning  are  those  who  do  not  realise  the  advantage 
of  a  good  long  forceps,  whilst  the  chief  advocates  for  the  forceps 
are  those  who  do  use  a  good  one.  Thus  it  is  that  Stein  (1773), 
Osiander  the  elder  (1799),  Boer,  Baudelocque,  and  more  recent 
authorities  prefer  the  forceps.  The  late  Sir  J.  Y.  Simpson 
strenuously  contended  for  turning.  His  forceps  has,  indeed,  a 
pelvic  curve,  but  it  is  really  short,  and  quite  unequal  to  do  the 
work  of  a  true  long  forceps. 

We  will  now  discuss  the  question.  What  is  the  penalty 
incurred,  or  how  can  we  retrieve  oui-  error  if  we  turn  and 
fail  to  bring  the  head  through  the  too-contracted  brim  ? 
We  may  try  the  forceps  to  the  after-coming  head,  and,  failing 
that  resource,  we  are  driven  to  perforate  after  all.  We  shall 
have  tried  to  save  the  child,  and  failed.  Is  the  mother  im- 
perilled by  this  attempt  and  failure  ?  This  must  be  answered 
by  experience.  Of  course  the  mother  may  suffer  if  we  persist 
in  dragging  the  child  too  long  and  too  forcibly.  But  it  is  right 
to  assume  that  the  attempt  is  controlled  by  skill  and  discretion. 
The  amount  of  force  that  can  be  safely  endured  is  f;ir  greater 
than  those  who  have  never  seen  the  operation  would  readily 
credit.  There  appears  to  be  some  saving  or  protective  con- 
dition. This,  we  think,  is  found  in  the  mechanism  of  the 
process.  In  the  section  on  '  The  Mechanism  of  Labour  in  Con- 
tracted Pelvis '  from  projecting  promontory,  we  have  shown 
that  the  promontory  forms  the  centre  of  rotation  around  which 
the  head  must  revolve  in  order  to  enter  the  pelvic  cavity.  The 
side  of  the  head  applied  to  this  point  scarcely  moves  at  all. 
The  promontory  catches  the  foetal  skull  in  the  fronto-temporal 
region — that  is,  not  in  its  greatest  transverse  diameter.  If  the 
coarctation  be  decided,  the  skull  where  it  is  caught  bends  in. 
Almost  all  the  onward  movement  is  effected  by  tlie  opposite  or 
pubic  side  of  the  skull  sweeping  in  '  Barnes's  cm've '  until  the 
equator  or  greatest  circumference  has  passed  the  plane  of  the 
brim,  when  the  whole  head  slips  into  tlie  cavity  with  a  jerk. 
Now,  injurious  pressure  is  avoided  on  the  pubic  side  by  the 
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smoothness  and  flatness  of  the  inner  surface  of  the  pelvic  brim, 
and  by  a  gliding  movement  of  the  soft  parts  intervening 
between  the  head  and  the  bony  canal.  Injurious  pressure  on 
the  promontory  and  its  coverings  is  avoided  or  lessened  by  the 
yielding  or  moulding  of  the  head.  The  temporal  and  parietal 
bones  will  bend  in,  even  break.  The  child  has  been  born  alive 
after  this  bending  and  breaking.  Sometimes  a  cephalhaematoma 
forms  at  the  point  of  depression.  In  other  cases  the  child 
perishes.  These  latter  cases  go  to  show  that  the  mother  may 
bear  with  safety  an  amount  of  pressure  which  is  suflScient  to 
kill  the  child. 

What  follows  ?  This  obvious  corollary  :  That  the  mother 
may  safely  bear  that  lesser  degree  of  pressure  which  is  required 
to  bring  through  a  living  child. 

The  operation,  then,  is  justified  in  cases  of  contraction  that 
admit  of  the  passage  of  a  living  child.  It  is  further  justified 
in  cases  of  contraction  to  a  certain  though  small  degree  of 
contraction  beyond  this,  which  admits  of  the  passage  of  a  dead 
child.  Beyond  this,  of  course,  it  would  be  better  not  to  carry 
the  experiment.  And  if  all  the  factors  of  the  problem  could  be 
precisely  ascertained  beforehand,  we  should  not  go  beyond  this. 
But  whilst  calculating  upon  an  average  head,  we  may  encounter 
one  above  the  average  in  size  and  hardness,  and  thus  find 
ourselves  in  a  difficulty.  The  extrication  is  by  perforatior. 
This  is,  indeed,  an  acknowledgment  of  defeat.  It  is  beating  a 
retreat.  The  justification  is  that  we  accomplish  in  the  end 
exactly  what  those  who  reject  the  operation  accomplish,  namely, 
the  safety  of  the  mother.  We  have  at  least  tried  to  do  more, 
to  save  the  child  as  well. 

It  is  not  possible  to  estimate  the  proportion  of  children 
saved  by  the  operation.  It  would  be  enough  to  justify  it  if  we 
saved  a  child  now  and  then  that  could  not  be  saved  by  the 
forceps. 

An  important  consideration  in  favour  of  turning  is  that 
compression  of  the  head  in  its  transverse  diameter  is  much  less 
injurious  to  the  child  than  compression  in  its  long  diameter. 
Radford,  Eamsbotham,  and  Simpson  insist  upon  this.  Now 
when  the  forceps  is  used  it  is  rarely  possible  to  seize  the  head 
in  its  transverse  diameter.  The  contracted  flat  pelvis  throws 
the  head  with  its  long  diameter  into  the  transverse  diameter 
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of  the  pelvis,  and  the  blades  of  the  forceps,  finding  most  room 
in  the  sides  of  the  pelvis,  will  be  apt  to  seize  the  head  in  its 
long  diameter.  One  danger  the  child  runs  is  from  compression 
of  the  cord.  Now  it  is  a  matter  of  observation  that  in  eases  of 
moderate  contraction  the  funis  is  safer  than  in  cases  of  normal 
pelvis.  The  cord  commonly  falls  into  the  side  of  the  pelvis 
towards  which  the  face  looks,  and  there  it  is  protected  in  the 
recess  formed  by  the  side  of  the  jutting  promontory,  so  that 
if  the  soft  parts  are  dilated  so  as  not  to  compress  the  cord 
against  the  child's  head,  and  if  the  labour  can  be  completed 
under  five  minutes,  or  even  a  little  more,  the  child  has  a  very 
good  chance. 

We  have  stated  above  some  of  the  arguments  ujdou  which 
the  operation  rests.  The  main  mechanical  argument  lies  in 
the  following  proposition  :  The  head  luill  come  through  the 
pelvis  more  easily  if  drawn  through  base  first  than  by  croiun 
first.  Baudelocque  affirmed  this.  The  bones  overlap  more 
readily  if  the  squeezing  force  begins  below.  Osiander,  Hohl, 
and  Simpson  insist  upon  this  fact.  It  is  disputed  by  McClintock 
and  E.  Martin.  Martin  especially  maintains  that,  when  the 
vertex  presents,  moulding  may  go  on  safely  for  hours  ;  but 
that  if  the  base  come  first  the  moulding  must  be  efifected 
within  five  minutes  to  save  the  child.  We  have  stated  some 
evidence  upon  this  point.  A  woman  with  a  slightly  contracted 
pelvis,  in  labour  with  a  normal  child  presenting  by  the  head, 
is  delivered,  after  tedious  ejfforts,  spontaneously  and  by  help 
of  forceps  ;  the  head  has  undergone  an  extreme  amount  of 
moulding,  even  of  distortion.  The  same  woman  again  is 
delivered  of  a  child  presenting  by  the  breech  ;  the  labour 
has  been  easy,  and  the  head  has  preserved  more  of  its  globular 
shape.     All  this  we  have  seen  several  times. 

Again,  we  have  been  called  on  several  occasions  to  an 
obstructed  labour,  in  which  the  head  was  resting  on  a  con- 
tracted brim.  We  have  tried  the  double-curved  forceps  under 
moderate  compressive  power  aided  by  considerable  traction, 
and  have  failed  to  deliver.  We  have  then  turned,  and  the 
head,  coming  base  first,  has  been  delivered  easily. 

Tlce  indications  for  the  operation.  Assvmiing  a  standard 
head,  the  base  of  which,  iniyiclding,  measures  .3  inches,  this  is 
obviously    the   limit    beyond   which    the    operation    would    be 
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useless  ;  for  although  the  head  is  caught  in  the  bi-temporal 
•diameter  a  little  in  front  of  the  bi-parietal  diameter,  the  base 
must  be  exposed  in  its  full  width  to  the  narrowed  strait.  Even 
if  the  side  of  the  head  be  indented  by  the  promontory,  no 
important  degree  of  canting  or  obliquity  can  be  counted  upon. 
But  if  the  head  should  be  undersized  or  unusually  plastic,  there 
is  a  fair  prospect  of  the  child  being  drawn  alive  through  a  con- 
jugate diameter  measuring  3-00  inches.  Grenerally,  however, 
from  3*25  inches  to  3*50  inches,  or  a  little  more,  is  the 
working  range  for  a  child  at  term.  The  great  majority  of 
those  who  advocate  the  operation  insist  upon  this  amount  of 
space.  It  is  important  to  have  a  fair  sacro-cotyloid  diameter 
on  one  side,  for  if  the  ileo-pectineal  margin  of  the  brim  incline 
rapidly  backwards,  the  occiput  will  not  find  room. 

Yelpeau,  Chailly,  E.  Martin,  and  others  advise  the  opera- 
tion in  cases  of  unequally  contracted  pelvis  where  there  is 
more  room  on  one  side  than  on  the  other,  when  the  occipital 
end  of  the  head  is  not  already  engaged  in  this  larger  side.  To 
determine  which  side  of  the  pelvis  is  the  larger,  attention  to 
the  following  points  will  help  :  (1)  If  the  woman  walks  straight, 
and  the  legs  are  of  equal  length,  the  defect  in  symmetry  will 
be  slight,  but  the  presumption  is  that  the  right  side  is  the 
larger  ;  (2)  if  the  woman  has  one  hip  affected,  or  one  leg 
shorter  than  the  other,  the  opposite  side  of  the  pelvis  will 
be  the  larger;  (3)  the  two  half-circumferences  of  the  pelvis 
externally  from  the  crest  of  the  sacral  spine  to  the  symphysis 
pubis  may  be  measured  and  compared ;  (4)  the  hand  in  the 
jDelvis  may  estimate  the  relative  space  in  the  two  sides. 

The  cervix  uteri  should  be  dilated  enough  to  admit  the 
fingers  pointed  in  a  cone,  and  dilatable  enough  to  yield  readily 
under  the  extraction  of  the  trunk.  In  this,  as  in  most  cases, 
where  the  head  cannot  press  fairly  upon  the  cervix,  spontaneous 
•dilatation  is  tedious.  The  hydrostatic  bags  render  especial 
service.  The  membranes  should  be  intact,  or  there  should 
be  enough  liquor  amnii  present  to  admit  of  easy  turning. 

The  contra-indications  are  :  (1)  A  conjugate  diameter 
narrowed  to  less  than  3  inches  ;  (2)  firm  contraction  of  the 
uterus  round  the  child,  balling  it ;  (3)  impaction  or  very  firm 
setting  of  the  head  in  the  brim  of  the  pelvis ;  (4)  marked 
exhaustion  or  prostration  of  the  mother ;  (o)  death  of   he  child. 
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The  oxjeratioii.  As  the  conditions  postulated  admit  of 
bi-polar  action,  it  is  important  to  avail  ourselves  of  it.  If 
exploration  satisfy  us  that  the  pelvis  is  symmetrical,  we  turn 
according  to  the  ordinary  rules.  Extraction  should  be  gentle 
and  slow  until  the  breech  is  delivered.  So  long  as  the  cord 
pulsates  do  not  hmTy  ;  but  if  the  pulsations  flag,  lose  no  time 
in  liberating  the  arms.  The  pelvic  contraction  makes  this  a 
little    more   ditficult   than  under  ordinary  circumstances.     As 


Fig.  ll.'i. — Showing  a  mode  of  extracting-  liead  dclnycd  in  contracted  brim.   (IJ.  li. ) 


soon  as  the  arms  are  liberated  the  real  difficulty  begins:  the 
extraction  of  the  head.  Sometimes  the  head  is  delayed  by 
being  encircled  by  the  imperfectly  dilated  os  uteri.  This  is  an 
unfortunate  complication,  since  compression  at  this  point  is 
likely  to  stop  the  circulation  in  the  cord.  It  is  above  all  things 
necessary  to  draw  at  first  as  nnicli  backwards  as  possible,  so  as 
to  make  the  head  revolve  in  l^anies's  curve  (a  h,  fig.  115) 
until  it  has  cleared  the  strait,  when  it  enters  Carus's  orbit,  C  D. 
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Traction  is  effected  by  holding  the  legs  with  one  hand  and  the 
nape  of  the  neck  with  the  other.  Commonly,  the  force  thus 
obtained,  aided  by  pressm-e  from  above  upon  the  fundus,  is 
enough,  but  sometimes  more  is  wanted.  This  is  obtained  by 
crossing  a  fine  napkin  or  silk  handkerchief  over  the  neck, 
bringing  the  two  ends  in  front  of  the  chest  and  drawing  upon 
them,  as  in  fig.  115. 

When  the  pelvis  is  unequally  contracted,  the  object  is  to 
throw  the  big  or  occipital  end  of  the  head  into  the  more  roomy 
side  of  the  pelvis.  E.  Martin  describes  three  modes  of  effecting 
this  :  — 

1.  A  sidtahle  position  of  the  luoman  is  secured.  Let  her 
lie  on  that  side  to  which  the  forehead  is  directed.  The  fundus 
uteri  will  gradually  sink  with  the  pelvic  end  of  the  child  to  this 
side ;  the  spine  draws  the  occiput  to  the  opposite  side  of  the 
23elvis,  and  the  forehead  sinks  more  deeply  towards  the  brim. 

2.  The  forceps  is  a  means  of  releasing  the  j^osterior  trans- 
verse diameter  of  the  head  when  imprisoned  in  the  pelvic  con- 
jugate. This  explains  the  frequent  easy  extraction  when  a 
little  traction  has  been  made.  Martin  admits  that  we  must 
not  be  sanguine  as  to  the  success  of  this  plan.  We  must  be 
2Jrepared  to  perforate  if  there  be  evidence  of  exhaustion. 

3.  Turning  by  the  feet.  How  is  this  to  be  done  ?  In  con- 
sequence of  the  well-known  law,  that  in  complete  foot-pre- 
sentation the  foot  that  is  brought  down  always  comes  under 
the  pubic  arch,  if  the  foetus  is  not  abnormally  small  or  the 
p)elvis  too  large,  if  we  draw  down  the  right  foot,  the  child's 
back,  and  therefore  its  occiput,  will  come  into  the  right  half 
of  the  pelvis,  and  vice  versa.  If,  therefore,  the  right  half  of 
the  pelvis  is  the  larger,  seize  the  right  knee ;  if  the  left  side  is 
larger,  seize  the  left  knee. 

Hohl  and  Strassmann  doubt  the  possibility  of  securing  this 
result.  If  it  happens,  it  does  so  by  accident.  We  believe  the 
rule  and  practice  are  good  and  feasible,  but  the  success  of  the 
operation  is  not  necessarily  imperilled  even  if  the  occiput 
should  fall  into  the  narrower  half  of  the  pelvis.  We  have  saved 
children  when  this  has  happened,  and  Strassmann  relates  some 
striking  cases  in  proof  of  this  proposition.' 

If,  after  all,  the  forceps  and  turning  fail,  we  fall  back  upon 
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craniotomy.  There  is  no  great  difficulty  in  perforating  the 
after-coming  head.  The  child's  body  is  drawn  well  over  to 
one  side  by  an  assistant,  so  as  to  facilitate  the  access  of  the 
operator's  guiding  fingers  and  the  perforator  to  the  head.  The 
best  place  to  perforate  is  in  the  occiput,  but  if  that  part  be  not 
easily  struck,  the  perforator  may  be  run  up  through  the  base 
of  the  skull.  An  opening  into  the  cranium  being  made,  the 
crotchet  is  passed  in,  and  the  discharge  of  brain  facilitated. 
Then  resuming  traction  on  the  cord  cautiously,  the  skull  will 
probably  collapse  enough  to  pass  easily.  If  not,  the  cranioclasty 
or  the  cephalotribe,  must  be  had  recourse  to.  If  the  forceps  or 
turning  have  been  tried  at  the  proper  time,  before  the  patient 
is  exhausted,  retrieval  by  the  secondary  operation  of  craniotomy 
may  be  confidently  expected. 

General  appreciation  of  the  operation.  For  some  years 
Eobert  Barnes,  although  possessing  a  far  better  forceps  than 
Simpson's,  accepted  the  teaching  of  this  great  master,  and  gave 
the  preference  to  turning.  This  was  advocated  in  the 
'Obstetric  Operations'  (1876).  Subsequent  experience  of  his 
own,  and  the  independent  experience  of  Fancourt  Barnes,  espe- 
cially with  the  axis-traction  forceps  of  Aveling  and  Tarnier,  have 
compelled  him  to  revise  the  opinion  expressed  in  that  work» 
We  have  arrived  at  the  conclusion  that  generally  the  forceps  is 
to  be  preferred  ;  and  that  in  those  cases  in  which  the  feet 
have  come  first,  either  spontaneously  or  after  turning,  still 
delivery  of  the  after-coming  head  by  the  forceps  is  preferable 
to  dragging  the  head  through  by  the  hands.  The  forceps 
should  be  tried  first ;  and  it  is  all  important  to  use  the  axis- 
traction  forceps.  ILaving  brought  forth  living  children  by 
this  instrument  from  women  who  had  lost  children  by  turning 
or  with  ordinary  forceps,  we  cannot  doubt  its  superiority. 
The  axis-traction  forceps,  thus  extending  the  domain  of  the 
forceps,  pari  passii  lessens  the  domain  of  turning.  This  is  a 
crucial  test  of  the  value  of  the  axis-traction  forceiis. 

The  danr/ers  to  onother  from  turnincf.  These  may  be 
summed  up  tlius  :  (1)  In  cases  free  from  disproportion,  in 
which  l)i-polar  turning  can  be  effected  without  difficulty,  tlie 
danger  is  small.  (2)  Tlu;  danger  rises  wlu>n  litpKir  aninii  has 
escaped,  and  persistent  .action  of  the  ulcrus  has  set  in.  Ex- 
haustion, rupture  of  flic  ulcrus,  sl(»ughing  of  tlie  vagina,  injury 
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to  the  bladder,  may  be  apprehended.  (3)  The  danger  rises 
still  higher  if,  in  addition,  there  be  marked  contraction  of  the 
pelvis,  or  the  head  be  large  and  not  plastic.  In  these  cases 
force  in  passing  the  head  may  rupture  the  uterus  or  vagina. 

Dangers  to  the  child.  The  dangers  to  be  apprehended  are : 
(1)  Asphyxia  from  compression  of  the  cord  ;  (2)  from  dragging 
in  extraction  before  the  cervix  is  dilated  ;  (3)  from  dragging 
in  a  vicious  direction,  entailing  dragging  on  the  neck,  the 
cervical  articulations  may  give  way ;  (4)  from  rotating  the 
child  on  its  long  axis  the  neck  may  be  twisted ;  (5)  from  com- 
pression and  laceration  of  the  brain  or  its  vessels  during  extrac- 
tion ;  (6)  from  direct  pressure  upon  the  placenta  between  the 
child's  head  and  the  uterus  asphyxia  may  result.  The  same 
result  may  happen  from  unintermittent  uterine  contraction 
arresting  the  utero-placental  circulation. 

We  do  not  attempt  numerical  estimates  of  mortality,  for 
reasons  similar  to  those  stated  in  reference  to  statistics  of 
mortality  from  forceps.  The  sources  of  fallacy  are  too  great  to 
justify  the  attempt. 
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EMBRYOTOMY  :  INDICATIONS  FOR  ;  PELVIC  DISTORTION  ;  DISPROPOR- 
TION BETWEEN  HEAD  AND  PELVIS ;  THE  OPERATIONS  ;  CRANIO- 
TOMY ;  CEPHALOTRIPSY  ;  LAMINATION  OF  HEAD.  DANGERS 
ATTENDING   EMBRYOTOMY. 

Eeluctantly  passing  from  the  conservative  operations  of  the 
forceps  and  version,  we  tui'n  perforce  to  the  sacrificial  operations 
of  embryotomy,  in  obedience  to  the  peremptory  law  which 
enjoins  us  to  sacrifice,  if  need  be,  the  child  in  order  to  save  the 
mother.  Coming  after  the  forceps  and  turning,  craniotomy 
stands  before  the  Caesarian  section — an  operation  which,  al- 
though conservative  in  design,  is  so  dangerous  to  the  mother 
that  it  is  held  better  to  avoid  it  by  sacrificing  the  child. 

The  motive  of  the  operation  is  to  save  the  mother  by  re- 
ducing the  child's  bulk  to  such  dimensions  and  other  conditions 
that  it  may  be  delivered  with  the  least  possible  injury  to  the 
mother.  One  form  of  embryotomy  has  been  described  in  the 
chapter  on  'Version,'  namely,  spondylotomy  and  decapitation. 
The  form  which  specially  demands  attention  now  consists 
essentially  in  reducing  the  bulk  of  the  cranium,  this  part 
presenting.     Hence  the  term  craaiotoiny. 

Analysis  of  the  operation.  Craniotomy  consists  of  several 
successive  operations  or  acts,  as:  1.  Perforation  of  the  skull. 
2.  Excerebration.  3.  Extraction,  simple:  {a)  by  crotchet; 
(h)  by  cranioclast,  or  extraction  after  crushing  down  the  cranium 
by  removing  portions  of  the  cranial  vault  by  the  cranioclast,  by 
the  cephalotribe  ;  (c)  by  lamination;  {d)  by  breaking  up  the 
base  of  the  cranium  by  the  basiiyst. 

The  indications  for  the  operation.  These  may  be  classed  in 
three  orders : — 

A.  Dystocia  from  such  contraction  of  the  pelvis  as  will  not 
give  passage  to  a  live  child,  or  even  a  dead  chikl,  when  the 
forceps  and  turning  are  excluded  or  have  failed. 
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B.  Cases  where  obstruction  is  due  to  the  child. 

C.  Cases  where  the  woman  is  in  danger,  rendering  it  ex- 
l^edient  to  deliver  as  speedily  as  possible,  and  where  craniotomy 
offers  the  quickest  relief  and  involves  the  least  violence  to  the 
woman.  Some  cases  of  haemorrhage,  of  convulsions,  great  ex- 
haustion, rupture  of  the  uterus,  and  generally  where,  prompt 
delivery  being  indicated,  the  cervix  uteri  is  not  sufficiently 
dilated  or  dilatable,  or  extreme  spastic  rigidity  not  admitting 
of  conservative  operations.  In  cases  of  atresia,  cicatricial,  or 
from  malignant  diseases  of  the  cervix  or  vagina;  also  in  cases 
of  dystocia,  the  child  being  dead.  Under  this  order  may  also 
be  classed  obstruction  from  tumours  (see  p.  535).  B  and  C 
have  been  pointed  out  in  the  opening  section  on  '  Dystocia ' 
{see  p.  577). 

A.  Dystocia  frovi  pelvic  distortion.  Craniotomy  finds  its 
application  where  labour  at  term  is  obstructed  from  pelvic  con- 
traction, the  conjugate  diameter  ranging  from  3'25  or  3'50 
inches  as  a  maximum,  to  ] '75  or  1-50  as  a  minimum.  If 
labour  occur  at  seven  months,  the  operation  may  be  available 
in  contraction  to  1'50  inches  or  a  little  less.  F.  Eamsbotham 
held  that  a  full-grown  child  might  be  extracted  through  a 
pelvis  measuring  3  inches  in  the  lateral,  and  2  inches,  or  even 
1*75  inches,  in  the  conjugate  diameter.  And  since  his  time  the 
instruments  and  methods  of  reducing  the  child,  and  of  extract- 
ing it,  have  been  materially  improved. 

Still  it  is  very  difficult  to  set  exact  limits  to  the  operation 
on  the  sole  basis  of  pelvic  distortion.  We  may  determine 
this  factor  with  some  approach  to  precision  ;  the  other  factor, 
the  properties  of  the  foetus,  and,  we  may  add,  the  skill  of 
the  operator,  cannot  be  determined.  Xor  can  the  history  of 
a  given  patient's  previous  labours,  valuable  as  this  often  is,  be 
always  tmsted.  It  would  not  be  right  to  assume  that  because 
a  woman  has  been  delivered  on  previous  occasions  by  the 
natural  powers,  by  forceps,  or  by  turning,  it  is  therefore  un- 
necessary to  resort  to  craniotomy.  It  is,  indeed,  a  strong  reason, 
to  pause  and  examine  carefully.  It  is  a  matter  of  experience 
that  some  women  bear  children  with  increasing  difficulty.  This 
may  be  from  two  causes:  (1)  Advancing  pelvic  distortion; 
(2)  increasing  size  of  the  child.  We  can  affiim  the  reality  of 
the  first  cause  from  repeated  observations.     We  have  histories 
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of  -women  whose  first  labours  have  been  natural,  and  whose 
succeeding  labours  exhibited  difficulties  increasing  in  accele- 
rated ratio,  rising  from  the  forceps  to  turning  and  craniotomy^ 
The  second  cause  may  be  independent  of  or  aggravate  the  first. 
The  observation  of  D'Outrepont,  that  in  women  whose  first 
children  were  small,  subsequent  ones  became  bigger  and 
bigger,  has  been  verified  by  recent  researches. 

B.  Hydrocephalus  is  a  rare  but  decided  indication.  The 
condition  may  be  recognised  by  the  slow,  ineffective  labour; 
the  expansion  of  the  head-globe,  only  a  segment  of  it  entering 
the  pelvic  brim  ;  the  bulging  of  the  scalp  like  a  bag  of  mem- 
branes under  the  uterine  contractions  ;  the  widely-separated 
bones  by  broad  membranes  ;  the  loose  bones.  After  perforation 
the  scalp  feels  '  like  a  bag  of  bones.' 

C.  Cases  where  indications  arise  from  the  state  of  the 
mother  need  no  particular  description  here. 

The  operation.  An  important  question  is,  at  what  stage  of 
the  labour  shall  we  begin  ?  As  most  of  the  dangers  flow  from 
exhaustion,  it  is  obviously  proper  to  begin  as  soon  as  the  indi- 
cation for  the  operation  is  clear  and  the  conditions  admit  of  its 
being  fairly  carried  out.  On  the  Continent,  especially,  it  is  still 
urged  by  some  that  we  should  wait  until  the  child  is  dead.  If 
it  be  admitted,  and  the  conditions  of  the  case  involve  these 
postulates :  ( 1 )  that  the  child  cannot  come  through  alive, 
(2)  that  the  operation  is  undertaken  in  order  to  save  the 
mother,  waiting  till  the  child  is  dead  is  opposed  alike  to 
reason  and  to  humanity.  It  seems  a  refinement  of  casuistry  to 
distinguish  between  directly  destroying  a  child,  and  leaving  it 
exposed  to  circumstances  which  must  inevitably  destroy  it ;  and 
it  is  risking  the  very  object  of  our  art  to  wait  for  the  lingering 
death  of  the  child  until  the  mother's  life  is  also  imperilled. 

There  is  no  need  to  wait  for  the  far  advance  of  labour.  It 
is  rarely  desirable  to  wait  long  after  the  rupture  of  the  mem- 
branes. It  would,  in  many  cases,  be  useless  to  wait  until  the 
full  dilatation  of  the  cervix  uteri.  It  is  one  of  the  necessary 
results  of  contracted  brim  that  the  cervix  uteri  dilates  slowly 
and  imi)erfectly.  The  head-globe,  resting  by  two  points  of 
contact  on  the  contracted  brim,  cannot  bear  upon  the  cervix. 
It  is  therefore  often  right  to  perforate  when  the  cervix  is  open 
enough  to  admit  two  or  tliri't'  fingers.     When  the  head  col- 


CHAP.    XIV. 


THE   OPERATION.  68S 


lapses  and  comes    down    into   the   pelvis  it  bears    \ipon   the 
cervix,  which  then  gradually  yields. 

Although  it  is  a  good  general  rule  to  perform  every  opera- 
tion as  early  as  the  indication  for  it  is  clearly  recognised,  it  is 
not  expedient,  in  minor  degrees  of  contraction,  to  arrive  too 
quickly  at  the  conclusion  that  perforation  is  necessary.  Time 
and  opportunity  should  be  given  to  Nature.  The  head  may  be 
small  and  plastic,  and  occasionally  even  a  full-sized  head  will, 
under  continued  action  of  the  uterus,  become  so  moulded  as  to 
admit  of  delivery  either  spontaneously  or  by  aid  of  the  forceps. 

The  ojjeration :  Preliminary  proceedings.  Empty  the 
bladder  and  rectum  ;  place  the  patient  in  the  left  lateral  or 
in  dorsal  posture.  Aneesthesia  is  rarely  desirable  before  the 
stages  of  fixing  the  cephalotribe  and  extraction  begin. 

First  act :  Perforation.  This  is  the  first  step  in  all 
operations  for  lessening  the  bulk  of  the  head.  The  necessary 
condition  for  full  collapse  of  the  cranial  bones  is  that  the 
support  given  by  the  brain  and  the  integrity  of  the  cranial 
vault  should  be  broken  down.  The  skull,  unbroken  and  full,  is 
all  but  incompressible.  By  great  expenditure  of  force  and 
time  some  amount  of  moulding,  but  no  diminution  of  bulk, 
can  be  obtained.  Powerful  forceps  and  even  cephalotribes  may 
be  bent  in  the  attempt  to  crush  in  the  head  ;  whereas,  break 
the  arch  of  the  cranial  vault,  allow  the  contents  to  escape,  and 
very  moderate  compression  by  instruments,  and  even  the  natural 
forces,  will  cause  collapse,  more  or  less  complete.  Besides,  more 
room  is  required  if  we  apply  the  cephalotribe  to  the  unbroken 
head.  This  argument  is  rendered  necessary  by  the  fact  that 
some  obstetrists  still  practise  cephalotripsy  without  perforation. 

A  final  exploration  should  precede  perforation.  The  left 
hand  of  the  operator  should  be  passed  into  the  pelvis,  under 
anaesthesia  if  necessary,  so  as  to  explore  thoroughly  the  shape 
and  dimensions  of  the  pelvis  and  the  relations  of  the  head  and 
cervix  uteri.  Three  points  should  be  clearly  made  out  :  (1) 
The  projection  of  the  promontory,  which  in  extreme  cases  has 
been  mistaken  for  the  head  ;  (2)  the  outline  and  position  of 
the  head  ;  (,S)  the  os  uteri  should  be  well  defined.  The  finger 
passed  inside  the  cervix  should  be  made  to  sw^eep  all  round  the 
circumference  of  the  head.  Thus  we  shall  define  precisely  the 
point  to  strike  with  the  perforator. 
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The  point  selected  is  that  which  presents  most  centrally. 
An  assistant  should  support  and  fix  the  head  upon  the  pelvic 
brim,  so  as  to  obviate  the  retreat  or  rolling  of  the  head  under 
the  impact  of  the  perforator.  It  is  also  necessary  to  take  care 
that  the  instrument  strike  the  skull  perpendicularly.  Some- 
times, in  cases  of  great  deformity,  the  uterus  is  so  twisted  from 
its  normal  direction  that  reposition  is  necessary  before  the  os 
can  be  brought  near  the  centre  of  the  brim  to  allow  of  safe 
perforation. 

Taking  Oldham's  perforator  in  the  right  hand,  two  fingers 
of  the  left  hand  are  passed  up  to  the  head,  keeping  the  os 
uteri  at  their  back ;  the  instrument  is  then  run  up  in  the 
groove  formed  by  the  fingers.  The  point  having  struck  the 
spot  selected,  the  perforation  is  effected  by  a  movement  com- 
bining boring  and  pushing.  When  the  skull  is  pierced,  push 
the  blades  in  up  to  the  shoulders ;  then  open  the  blades  to 
enlarge  the  aperture,  turn  the  handles  at  right  angles  to  the 
first  position,  and  open  the  blades  again,  so  as  to  make  a  free 
crucial  opening.  This  breaks  the  continuity  of  the  cranial 
arch  ;  it  allows  free  discharge  of  the  cranial  contents,  and 
ample  entry  for  the  crotchet  or  blade  of  the  cranioclast. 

Now  you  may  wait  awhile,  to  afford  opportunity  for  spon- 
taneous compression  and  collapse,  or  you  may  at  once  pass  in 
the  crotchet.  This  should  be  passed  in  as  deeply  as  possible 
and  moved  freely  round  in  all  directions,  to  break  up  the 
tentoria  and  brain.  This  proceeding  greatly  facilitates  the 
evacuation  and  collapse  of  the  skull.     This  is  excerebration. 

If  the  disproportion  is  not  great,  and  the  patient's  powers 
are  good,  it  commonly  happens  that  uterine  action  sets  in  as 
soon  as  the  bulk  of  the  head  is  a  little  diminished.  The 
resulting  compression  and  propulsion  may  suffice  to  expel  the 
child.  It  seems  as  if  Nature  resumes  work  as  soon  as  she 
realises  the  fact  tliat  it  can  be  done  efficiently.  Reasonable 
opportunity  should  be  g'ven  for  the  spontaneous  process. 

Should  no  advance  be  made,  the  case  falls  into  the  second 
order,  and  we  nuist  proceed  to  artificial  compression  of  the 
skull,  and  next  to  extraction. 

Second  act.  Extraction  may  be  accomplished  in  several 
ways  :  (1)  ]>y  the  crotchet.  The  proper  use  to  whicli  the 
crotchet  slioidd  be  api)lie(l  is  that  just   described  in  excerebra- 
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tion.  It  was  lofg  used  in  this  country  for  extraction  ;  but  it 
has,  we  trust,  been  generally  abandoned  for  the  cranioclast  and 
the  cephalotribe.  The  objections  to  the  crotchet  are  serious : 
It  gives  a  very  weak  hold  of  the  skull ;  it  is  apt  to  tear  off  a 
bit  of  bone  or  scalp,  and  the  hold  is  lost ;  it  is  apt  in  slipping 
to  tear  the  mother's  soft  parts  ;  and,  lastly,  it  is  only  capable 
of  extracting  the  head  in  those  minor  cases  of  disproportion,  in 
some  of  which  it  might  be  doubted  whether  craniotomy  was 
necessary.  But  since  a  good  cranioclast  or  cephalotribe  may 
not  be  at  hand,  the  mode  of  using  the  crotchet  must  be 
described.  The  fingers  of  the  left  hand  guide  the  end  of  the 
crotchet  into  the  hole  in  the  skull.  Two  fingers  are  then 
passed  up  outside  the  skull  to  serve  as  a  guard  and  support  to 
the  sharp  point  of  the  crotchet,  which  is  fixed  into  the  bone 
inside.  The  part  first  seized  by  the  crotchet  is  not,  perhaps, 
very  important,  since  if  there  be  any  great  resistance  the  part 
will  be  broken  away,  and  a  fresh  hold  must  be  made.  This 
may  have  to  be  repeated  several  times,  pieces  of  the  parietal, 
occipital,  or  frontal  bones  being  successively  torn  out.  When- 
ever a  piece  of  bone  is  detached,  it  is  wise  to  remove  it  alto- 
gether. This  may  generally  be  done  with  the  fingers.  By-and- 
by — for  the  process  is  apt  to  be  tedious — when  the  cranial 
vault  is  much  broken  up,  if  a  good  hold  can  be  got  in  the 
occipital  bone  or  in  the  foramen  magnum,  collapse  of  the  skull 
takes  place,  and  extraction  is  successful.  In  very  difficult  cases, 
when  the  vault  is  well  broken  up,  it  is  better  to  take  hold  in 
the  orbital  region,  fixing  the  point  of  the  crotchet  either  inside 
the  skull  under  the  sphenoid  on  one  side  of  the  sella  turcica  or 
in  the  eyeball.  In  this  way  the  base  is  brought  into  the  brim 
edgewise. 

2.  Extraction  by  turning.  When  the  cranial  vault  is  broken 
the  bones  will  readily  collapse  if  the  skull  be  drawn  through 
the  contracted  brim  base  first.  The  torn  scalp  during  extraction 
is  drawn  over  the  jagged  edges  of  the  bones.  The  child,  being 
dead,  does  not  always  lend  itself  readily  to  turning.  It  may  be 
necessary  to  pass  the  hand  into  the  uterus,  which  is  moulded 
on  the  child,  and  through  a  brim  so  contracted  as  to  oppose 
considerable  difficulty.  Turning,  however,  must  be  regarded 
as  a  valuable  resource  in  emergency. 

3.  Extraction  by  cranioclast.    This  is  generally  preferable  to 
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turning.  The  use  of  this  instrument  is  twofold :  it  will  seize 
and  extract  the  head;  it  will  seize  and  remove  portions  of  the 
cranial  vault.  The  first  use  is  adapted  to  minor  degrees  of 
disproportion  ;  the  two  uses  combined  may  effect  deliver}^  in 
extreme  disproportion.  What  part  of  the  vault  is  best  to  seize  ? 
If  the  head  is  found  to  collapse,  and  the  disproportion  is  not 
great,  it  is  enough  to  seize  the  forehead,  which,  being  generally 
directed  to  the  right  ilium,  is  the  easiest  to  seize.     But  if  there 


F,,;.  in;.— Extraction  liy  r.nruci^'s  Cnuiiodast,  after  picking  otV  vault  of 
cranium,    (K.  B.) 

A.  Trojoctiiig  proinoiitory  of  sacrum.    C.  Tip  of  coccyx. 

is  any  great  difficulty,  it  is  generally  better  to  quit  the  forehead 
and  seize  by  the  occiput.  The  head  will  not  come  down  well, 
face  presenting,  unless  the  vault  and  occiput  are  in  a  condition 
to  be  crushed  in  against  the  base.  In  this  proceeding,  com- 
pression of  the  skull  is  effected  by  its  being  drawn  through  the 
narrow  passage  formed  by  the  soft  parts  supported  by  the  pelvis. 
The  head  must,  therefore,  be  ductile  enough  to  admit  of  tlie 
necessary  compression  and  elongation.      If  the  skull  be   too 
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unyielding  or  the  passages  too  small  for  this  process,  a  totally 
different  principle  must  guide  us.  Portions  of  the  vault  must 
be  removed,  and  then  we  get  the  most  remarkable  advantage. 

Osborn  contended  that  by  canting  the  base  of  the  skull,  so 
as  to  bring  it  edgewise  into  the  brim,  it  was  quite  possible  to 
deliver  a  full-sized  child  through  a  conjugate  diameter  mea- 
suring an  inch  and  a  half  only  (fig.  116).  Burns  came  to  the 
same  conclusion,  and  showed  that  by  reducing  the  skull  to  its 
base,  and  bringing  it  through  as  in  face-presentation,  nothing 
was  opposed  to  the  conjugate  but  the  distance  from  chin  to 
orbital  plates,  which  is  rarely  much  more  than  an  inch.  This 
subject  has  been  investigated  by  Braxton  Hicks. ^  Having 
removed  the  caharium,  he  grapples  the  orbit  with  a  small 
blunt  hook  ;  the  hook  is  hard,  the  stem  soft,  so  as  to  admit  of 
easier  adaptation.  The  face  is  then  drawn  gently  down,  turn- 
ing the  chin  forwards,  as  occurs  in  face-labours.  A  fresh  hold 
in  the  mouth  or  under  the  jaw  is  then  taken  for  traction. 

4.  The  authors'  method.  We  prefer  the  cranioclast.  The  pro- 
ceeding we  practise  is  as  follows  :  Pass  the  inner  or  small  blade 
into  the  cavity  of  the  skull ;  then  the  outer  blade  is  adjusted 
between  the  portion  of  bone  to  be  removed  and  the  scalp.  Then 
a  considerable  piece  of  parietal  or  occipital  bone  being  seized, 
by  a  sudden  wrench  is  broken,  and  then  cautiously  twisted  off 
and  brought  away  under  the  guidance  of  the  left  hand  or 
fingers  in  the  vagina.  If  "the  distortion  is  not  extreme,  it  may 
be  enough  to  break  away  two  or  three  pieces,  say  an  angle  of 
each  parietal  and  of  the  occipital.  This  destroys  the  arch 
of  the  calvarium  ;  the  remains  of  the  walls  then  easily  fall  in 
upon  the  base,  forming  a  flat  cake  or  disc,  when  the  head  comes 
to  be  compressed  in  the  chink  of  the  brim.  When  enough  bone 
has  been  taken  away  to  admit  of  this  flattening  in,  the  blades  of 
the  cranioclast  are  made  to  seize  the  forehead  and  face,  the  screw 
working  at  the  ends  of  the  handles  helping  to  crush  in  the 
frontal  bones,  and  to  secure  an  unyielding  hold.  The  cranioclast, 
in  fact,  here  acts  like  the  cephatotribe,  possessing  the  advantao-e 
of  taking  up  less  room.  Then  traction  is  made  first  in  Barnes's 
curve.  As  the  face  descends  it  tends  to  turn  chin  forwards, 
and  this  may  be  promoted  by  turning  the  handles  of  the  in- 
strument.    It  is  not  necessary  that  this  turn  should  take  i^lace, 

Obst.  Trans.,  1865. 
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for  the  case  differs  entirely  from  that  of  the  normal  head.  There 
is  no  occiput  to  roll  back  between  the  shoulders.  The  head 
comes  through  flat  like  a  disc. 

If  the  i^elvic  contraction  be  very  decided — say  to  2-50  or  2-00 
inches  or  under — it  will  be  wise  to  take  away  the  greater  part 
of  the  frontal,  parietal,  squamous,  and  occipital  bones  before 
extraction.  By  this  proceeding  delivery  can  be  effected  in  all 
but  the  very  extreme  degrees  of  contraction.  We  are  convinced 
that  it  competes  successfully  with  cephalotripsy  for  the  credit 
of  averting  Caesarian  section. 


Fk;.  ii: 


-Extraction  by  Barnes's  Cranioclast,  after  removing  bones  cf  cranial 
vault.     Seen  in  si'ction.     (K.  H.) 


5.  Delivery  bij  cephalotripsy.  The  cephalotribe  takes  more 
room  than  the  cranioclast,  and,  therefore,  in  some  cases  the 
cranioclast  or  the  basilyst  is  to  be  preferred.  Nevertheless, 
cephalotripsy  possesses  considerable  special  advantages,  and 
may  lend  much  help  to  other  proceedings. 

The  powers  of  the  ccphalolrlhe.  The  essential  point  is  that 
it  shall  be  able  to  compress  and  crush  down  the  remains  of  the 
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cnlvnrium  n]ion  the  base  of  the  skull,  so  as  to  bring  the  flat- 
tened skull  to  the  condition  of  a  disc  that  shall  pass  throucrh 
the  pelvic  chink.  A  secondary  property  is  that  of  holding 
during  extraction.  The  cephalotribe,  then,  is  a  reducing  and 
an  extracting  instrument.  Most  of  the  French  and  German 
models  are  unnecessarily  bulky.  The  requisite  force  can  be 
obtained  with  less  size  and  weiglit  of  metal.  Having  worked 
with  Simpson's,  Kidd's,  and  Braxton  Hicks's  instruments,  we 
have  recognised  the  importance  of  a  slight  pelvic  curve  which 
Ilicks's  possesses  ;  but  we  find  the  blades  too  short  to  seize  the 


Fig,  118. — Fancourt  Barnes's  Axis-traction  Cephalotribe,  applied. 

head  above  the  brim.  All  the  difficulties  seem  overcome  in  Fan- 
couit  Barnes's  cephalotribe  {see  'Armamentarium,'  fig.  63).  It  has 
a  slight  pelvic  curve,  sufficiently  long  and  powerful  blades,  and 
the  special  advantage  of  the  perinseal  or  Aveling's  curve.  The  ad- 
vantage this  gives  in  traction  can  hardly  be  appreciated  except 
by  those  who  have  had  comparative  experience.  The  facilitv 
gained  by  axis-traction  is  very  marked,  and  by  so  much  is  the 
risk  of  bruising  the  mother's  structures  lessened. 

The  action  of  the  cephalotribe,  applied  to  the  perforated 
head,  is  partly  to  crush  the  base,  imparting  greater  plasticity  ; 
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then  the  base  is  tilted  edgewise,  and  the  skull  is  flattened  down 
by  squeezing  the  squamous  and  parietal  bones  on  to  the  base 
(see  fig.  118). 

It  is  sometimes  held,  and  still  taught,  that  the  cephalotribe 
acts  by  crushing  up  the  base  of  the  skull — that  is,  by  breaking 
into  pieces  the  solid  disc  formed  by  the  sphenoid,  temporals, 
and  basilar  process  of  the  occipital  bone.  This  is  an  error. 
The  moment  the  disc  is  seized  by  the  blades  of  the  cepha- 
lotribe, it  tends  to  cant  over  and  lie  flat  between  the  blades, 
the  loose  bones  of  the  calvarium  being  crushed  do^vn  upon  it. 
Seizure  and  compression  of  the  base  so  accui'ately  as  to  secure 
crushing  it  up  is  almost  a  mechanical  impossibility.  The 
slightest  inequality  of  seizure  on  the  two  edges,  the  slightest 
inequality  of  force,  will  necessarily  entail  canting.  It  is  to 
obviate  this  and  ensure  crushing  the  base  that  the  basilysts 
are  contrived.  For  this  purpose  Groyon  and  A.  E.  Simpson 
begin  by  perforating  the  base. 

Ingenious  and  effective  as  these  proceedings  undoubtedly 
are,  we  cannot  regard  them  as  superior  in  safety  or  effec- 
tiveness to  the  process  of  cephalotripsy  as  we  have  described  it. 
By  this  process,  the  head  can  commonly  be  so  flattened  as  to 
allow  the  blades  almost  to  meet ;  and  as  the  instrument  then 
measures  only  1  "50  inches,  the  obstacle  is  reduced  to  that  degree. 
It  is  generally  desirable  to  repeat  the  crushing,  which  is  done 
by  taking  a  fresh  hold  in  a  different  direction,  and  then  com- 
pressing again.     This  increases  ductility. 

The  operation.  The  patient  may  lie  on  the  left  side  or  on 
the  back.  The  head  is  perforated  as  already  directed.  The 
rules  laid  down  for  the  long  forceps  will  generally  apply  to 
the  adjustment  of  the  blades  of  the  cephalotribe.  The  lower 
or  posterior  is  passed  first,  guided  by  the  left  hand,  passed 
well  into  the  pelvis  if  possible.  This  blade  is  passed  along 
the  hollow  of  the  sacrum  until  the  point  approaches  the  brim 
iind  touches  the  head-globe  ;  then  the  handle  is  raised,  and 
the  point,  turning  into  the  left  ilium  or  to  the  left  sacro-iliac 
joint,  travels  over  the  head.  It  is  passed  high  up,  for  the  point 
of  the  instrument  must  get  beyond  the  base  of  the  skull. 
This  blade  being  hi  situ.,  the  second  or  anterior  blade  is  in- 
troduced also  at  first  in  the  sacral  hollow,  crossing  in  front  of 
the   first    blade.     When    the   i»oinf    a])proaches   the  brim,  the 
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handle  is  lowered  luul  ciinied  backwards,  and  the  point  rises 
over  the  head -globe  into  the  right  ilium,  or  opposite  the  right 
cotyloid  cavity,  when  it  falls  into  apposition  with  the  fiist  blade. 
Being  locked,  the  screw  is  turned  slowly  and  steadily,  the 
hand  in  the  vagina  taking  note  of  the  work  done.  If  spicula 
of  bone  crop  up  out  of  the  scalp,  they  should  be  picked  away 
by  the  fingers  or  the  cranioclast.  When  the  head  is  crushed 
in  the  direction  first  seized,  the  instrument  may  be  used  as  a 
tractor.  If  there  be  any  marked  resistance,  it  is  better  to  take 
off  the  blades,  to  reapply  them  in  the  opposite  direction,  and 
repeat  the  crushing.  This  much  increases  ductility.  Then 
rotate  the  head  by  turning  the  handles  about  a  quarter  of  a 
circle,  to  bring  the  flattened  head  into  rotation  with  the  trans- 
verse diameter  of  the  brim  before  extracting,  so  as  to  bring 
the  head,  flattened  like  a  disc,  to  enter  the  chink  of  the  inlet 
of  the  pelvis.  It  is  not,  indeed,  always  necessary  to  give  this 
rotation.  The  necessary  adaptation  may  take  place  spontane- 
ously. Extraction  in  the  direction  of  the  pelvic  axis  is  thus 
made,  taking  care  to  allow  time  for  moulding  and  for  the  dila- 
tation of  the  cervix  uteri,  vagina,  and  vulva. 

When  the  head  is  extracted,  there  may  be  some  trouble 
with  the  shoulders  and  trunk.  The  shoulders  will  generally  be 
disposed  obliquely  in  the  brim — that  is,  one  will  be  anterior  to 
the  other.  By  keeping  up  axis-traction  on  the  head  backwards, 
the  anterior  shoulder  will  be  brought  a  little  down,  so  that 
a  finger  or  a  blunt  hook  or  crotchet  can  be  fixed  in  the  axilla  to 
pull  it  through.  When  this  is  done,  the  head  is  dragged  down 
forwards,  so  as  to  enable  the  same  mana?uvre  to  be  repeated 
with  the  posterior  arm.  If  this  cannot  be  readily  done,  it  is  a 
good  plan  to  crush  in  the  chest  with  the  cephalotribe.  In 
extreme  cases  it  is  sometimes  useful  to  use  both  ceplialotribe 
and  cranioclast.  For  example,  the  cephalotribe  having  crushed 
and  seized  the  presenting  pari",  and  served  to  draw  it  down  to  a 
certain  extent,  the  instrument  may  slip  a  little,  or  the  foetus 
may  show  signs  of  giving  way  above  the  point  gripped.  The 
craniotomy-forceps  may  then  be  made  to  take  a  fresh  hold  at  a 
higher  point. 

If  turning  has  been  practised  after  craniotomy  or  cc^phalo- 
tripsy,  the  arms  fall  in  upon  the  crushed  head,  and  offer  no 
serious  obstruction. 
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To  avoid  the  ghastly  sight  of  the  mangled  head,  a  napkin 
should  be  wrapped  round  it  as  soon  as  it  is  born. 

In  this  country,  when  good  instruments  for  embryulcia  were 
unknown,  it  was  the  practice  to  leave  the  head  after  perforation 
to  be  gradually  moulded  and  expelled.  Pajot  ^  advocates  an 
analogous  proceeding,  which  he  describes  as  '  cephalotripsie 
repetee  sans  tractions.'  He  first  crushes  in  the  base  by  one 
operation,  and  he  then  gently  tries  to  effect  a  slight  rotation  of 
the  instrument,  so  as  to  bring  the  crushed  sides  of  the  head  into 
relation  with  the  contracted  inlet.  If  there  is  any  resistance 
he  desists,  and  leaves  the  case  for  two  or  three  hours  for  the 
uterus  to  mould  the  crushed  head  to  the  brim.  He  then 
repeats  the  crushing,  and  again  gives  two  or  three  hours  to 
Nature.  One  or  two  crushiugs  suffice  for  the  trunk.  Chiara 
gives  a  good  case  in  illustration.  Pajot  places  this  method 
in  distinct  competition  with  Caesarian  section.  His  cases  lend 
weight  to  his  recommendation.  But  we  cannot  help  thinking 
that  the  operation  may  and  generally  ought  to  be  completed  at 
one  sitting.  The  head  expands  again  to  a  considerable  degree 
when  the  cephalotribe  is  taken  off.  And  waiting  upon  Nature 
may  be  to  invoke  exhaustion. 

Delivery  by  Uimination.  To  overcome  the  obstacles  opposed 
by  the  unyielding  base  of  the  skull  and  the  bulk  of  the  cephalo- 
tribe, various  other  modes  of  reducing  the  skull  have  been 
devised.  The  general  aim  of  these  is  to  cut  the  skull  in  .slices 
or  pieces.  Hence  the  term  '  lamination.'  One  of  the  first  of 
these  contrivances  is  Van  HaeveVs  force'ps-saiv.  It  was  intro- 
duced in  1842.  It  is  a  distinctive  feature  of  the  Belgian 
school.  Hyernaux  rejects  in  its  favom-  all  crotchets  and  ce])halo- 
tribes.  The  instrument  has  also  found  favour  witli  Faye,  of 
Christiania,  and  Billi,  in  Italy.  It  consi.sts  of  a  long  powerful 
forceps  with  the  pelvic  curve,  the  l)lades  of  whicli  are  grooved 
along  the  inner  aspect  in  order  to  carry  a  chain-saw.  When 
the  head  or  other  part  of  the  child  is  seized  I13'  the  forceps,  this 
chain-saw  is  worked  up  from  the  point  whence  the  blades  spring 
by  means  of  cross- handles  attached  to  the  two  ends  ;  thus  travel- 
ling up  the  gi-ooves,  the  saw  crosses  the  liead  and  cuts  tlirougli 
it.  For  extraction  \'au  Huevel  contrived  a  pair  of  forceps 
toothed  on  one  blade. 

'    I'l-ffjifC  t(i  Frcneli  cdilidii  of  IJol  oil  r:iinc.>.'s  Ohtitric  Oj)' rations. 
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The  objection  to  this  instrument  is  its  bulk.  This  renders 
it  difficult  or  impossible  to  apply  when  the  conjugate  is  reduced 
to  2*00  inches,  or  even»  to  2-50  inches.  The  blades  must  be 
got  to  lock  accurately  in  order  to  work  the  saw.  Obstruction 
to  these  degrees  can  be  more  easily  overcome  by  perforation 
and  the  cephalotribe  or  cranioclast. 

Delivery  by  Robert  Barneses  method  by  the  wire-ecraseur 
(1869).  The  difficulty  of  finding  room  for  the  cephalotribe  in 
extreme  distortion  led  the  senior  author  to  adapt  the  wire- 
ecraseur  to  lamination.  Nothing  can  take  up  less  space  than  a 
wire.  It  i^;  desirable,  but  not  necessary,  first  to  perforate.  It 
further  facilitates  the  operation  to  twist  off  a  portion  of  the 
parietal  bones  by  the  cranioclast.  The  wire-loop  thus  buries 
itself  more  readily  in  the  skull,  a  smaller  loop  is  required,  and 
it  cuts  its  way  through  the  base  more  readily.  If  the  sphericity 
of  the  globe  is  not  first  destroyed,  the  wire-loop  is  apt  to  glide 
off  the  head,  seizing  only  the  scalp  when  the  screw  is  worked. 
The  crotchet  is  next  passed  into  the  hole  made  by  the  per- 
forator, and  held  by  an  assistant  so  as  to  steady  the  head  (see 
fig.  119).  A  loop  of  strong  steel  wire  is  then  formed,  large  enough 
to  encircle  the  head.  The  elasticity  of  the  wire  permits  of  the 
loop  being  compressed  by  the  fingers,  so  as  to  make  it  narrow 
enough  to  slip  through  the  cervix  and  the  chink  of  the  pelvic 
brim.  The  loop  is  thus  guided  over  the  crotchet  to  the  right 
side  of  the  uterus,  where  the  face  lies.  The  compression  being 
removed,  the  loop  springs  open  to  form  its  original  ring  ;  this  is 
guided  over  the  anterior  part  of  the  head  as  in  fig.  119  b.  The 
screw  is  then  tightened  ;  instantly  the  wire  is  buried  in  the 
scalp.  Here  is  manifested  a  special  advantage  of  the  operation, 
the  whole  force  of  the  necessary  manceuvres  is  expended  upon 
the  foetus.  There  is  no  outward  pressure  upon  the  mother's 
parts,  which  to  some  extent  is  inevitable  with  the  cephalotribe 
or  Van  Huevel's  forceps-saw.  When  the  anterior  or  posterior 
segment  of  the  head  is  seized  in  the  wire-loop,  a  steady  working 
of  the  screw  cuts  through  the  head  in  a  few  minutes.  The 
loose  segment  is  then  removed  by  the  cranioclast. 

In  minor  degrees  of  contraction,  the  removal  of  one  segment 
is  enough  to  enable  the  rest  of  the  head  to  be  extracted  by  the 
cranioclast.  But  in  cases  of  extreme  distortion  it  is  desirable 
still  further  to  reduce  the  head  by  taking  off  another  section 
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This  is  best  done  by  reapplying  the  loop  over  the  occipital  and 
end  of  the  head,  as  seen  in  fig.  119a.  It  thus  accomplishes  what 
the  cephalotribe  does  not ;  it  breaks  up^the  base  of  the  skull. 

The  small  part  of  the  skull  still  remaining  attached  to  the 
trunk  offers  no  obstacle.  It  serves  as  a  hold  for  traction.  The 
cranioclast  seizes  it  firmly,  and  the  delivery  of  the  trunk  is 


Fk;.  110. — Sliowinf,'  Rolxrt  Barnes's  operation  of  Lnminiition  by  the  Kcrnseur. 

proceeded  with.  If  the  child  be  well  developed,  this  task  will 
require  considerable  skill  and  patience.  An  assistant  draws 
steadily  on  the  cranioclast,  directing  traction  to  one  side  so  as 
to  bring  a  .shoulder  into  the  brim.  The  operator  then  hooks 
the  crotchet   into  the  axilla,  draws  it  down,  and  with  strong 
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scissors  amputates  the  arm  at  the  shoulder.  Tins  proceeding 
is  then  repeated  on  the  other  arm.  Room  is  then  gained  to 
deal  with  the  thorax.  This  is  then  perforated.  One  blade  of 
a  strong  scissors  is  passed  into  the  aperture ;  the  ribs  are  then 
cut  through  in  two  directions.  Then  the  thorax  and  abdomen 
are  eviscerated  by  the  crotchet,  until  the  trunk  is  in  a  condition 
to  collapse  completely.  This  done,  moderate  traction  will 
complete  delivery. 

We  have  designed  a  proceeding  by  which  the  arms  can  be 
amputated  even  more  easily.  A  curved  tube,  shaped  like 
Ramsbotham's  hook,  may  be  made  to  carry  a  strong  wire  under 
the  axilla  ;  and  the  end  being  brought  out  and  the  tulDe 
removed,  the  wire  can  be  attached  to  the  ecraseur.  This  cuts 
through  the  limb  with  ease  and  security.  Decapitation  may 
be  conveniently  performed  in  the  same  way.  Wasseige'& 
crotchet  is  made  on  this  principle  to  carry  a  cord.  Pajot 
decapitates  by  a  whipcord.  Tarnier^s  method  is  carrried  out 
by  an  apparatus  similar  in  principle  to  Van  Huevel's,  but  much 
lighter  and  taking  up  less  room.  It  consists  of  two  branches 
or  stems,  one  of  which  is  curved  to  correspond  with  the  sacral 
curve,  the  other  is  nearly  straight.  These  branches  carry  a 
travelling  chain-saw,  which,  like  Van  Huevel's,  works  from 
below  upwards,  so  that  the  division  of  the  skull  begins  below. 
Having  cut  through  to  the  base,  one  can  begin  again,  and  so 
take  out  a  wedge-shaped  slice  or  section. 

Numerous  other  instruments  have  been  designed.  We 
may  note  those  of  Jacquemier,  Wasseige,  Van  der  Ecken^ 
Stanesco,  Pierre  Thomas.  They  are  figured  and  described  in 
Charpentier.^ 

The  dangers  and  mortality  attending  embryotorny.  Certain 
injuries  may  be  inflicted  upon  the  mother :  1.  The  perfo- 
rator has  been  known  to  lacerate  the  soft  parts,  and  even  to 
strike  the  promontory  of  the  sacrum.  2.  Spicula  of  cranial 
bones  may  scratch  or  tear  the  soft  parts.  3.  The  crotchet  may 
slip  and  lacerate  the  soft  parts.  These  accidents  may  be 
avoided.  4.  The  cephalotribe  may  bruise  the  soft  parts.  The 
risk  of  this  may  be  greatly  lessened  by  using  the  axis-traction  in- 
strument 5.  But  serious  evil  is  likely  to  result  from  deferring 
the  operation  too  long — that  is,  until  exhaustion  has  set  in,  and 
'    Traitc  Pratique  dcs  Accoiichcnioifg,  tome  ii.,  1883. 
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under  a  too-protracted  operation  in  an  unsuitable  case.  Long- 
continued  dragging  of  the  head  upon  a  brim  which  it  cannot 
pass,  jamming  the  soft  parts,  especially  at  the  two  points  of 
greate!-:t  projection,  the  promontory  and  the  symphysis  pubis, 
ends  by  stopping  the  circulation  in  the  parts  compressed, 
bruising  them,  actually  grinding  through  them.  Such  injury, 
added  to  the  shock  and  exhaustion,  may  be  fatal.  The  soft 
parts  at  the  vulva  and  perinseum,  greatly  deprived  of  vitality, 
lose  elasticity.  They  become  livid  or  black  from  congestion, 
and  break  down  or  tear  like  wet  brown  paper.  When  the 
tissues  have  arrived  at  this  point  recovery  is  doubtful,  and,  if 
attained,  sloughing,  more  or  less  extensive,  ensues.  It  is  a  form 
of  acute  necrosis.  6.  Long-continued  pressm-e  may  cause 
mortiiication  of  a  limited  portion  of  the  neck  of  the  uterus. 
In  the  course  of  a  few  days  a  slough  may  be  formed  between 
the  vagina  and  bladder,  leading  to  vesico-vaginal  fistula. 

It  is  impossible  to  determine  the  maternal  mortality  result- 
ing from  embryotomy.  The  causes  of  death  are  complex.  The 
injuries  attending  the  labour  itself,  the  shock  and  exhaustion 
due  to  protracted  unavailing  labour,  and  the  injuries  done 
during  the  operations,  are  often  inextricably  mingled.  The 
danger  of  injurj^  of  course  rises  with  the  degree  of  distortion, 
the  imperfection  of  the  instruments,  and  the  lack  of  skill  of  the 
operator.  Thus  we  at  last  arrive  at  a  point  where  the  danger 
of  embryotomy  becomes  so  great  as  to  raise  the  question 
whether  the  Caesarian  section  is  not  safer,  and  therefore  to  be 
selected. 
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THE  C.ESARIAN  SECTION  :  GENEHAL  DISCUSSION  ;  MORTALITY. 
INDICATIONS  FOR  :  EXTREME  PELVIC  CONTRACTION,  TUMOURS, 
MALIGNANT  DISEASE,  WHEN  MOTHER  IS  MORIBUND.  THE  OPE- 
RATIONS :  SIMPLE,  PORRO'S,  LAPARO-ELYTROTOMY,  C-ESARIAN 
SECTION  PLUS  REMOVAL  OF  OVARIES.  CAUSES  OF  DEATH. 
APPRECIATION  OF  THE  SEVERAL  OPERATIONS.  SYMPHYSIOTOMY, 
OR    THE    SIGAULTIAN    OPERATION. 

The  Caesarian  section  is  an  operation  by  which  the  child  is 
■extracted  through  an  incision  made  in  the  abdominal  wall 
and  the  uterus. 

The  Caesarian  section  occupies  a  doubtful  place  between 
■conservative  and  sacrificial  obstetrics.  It  is  conservative  at 
least  in  design.  It  is  not  necessarily  fatal  either  to  mother  or 
child.  If  the  operation  could  be  done  at  a  chosen  moment, 
and  so  improved  as  greatly  to  increase  the  probability  of  saving 
the  mother,  then  the  already  high  probability  of  rescuing  the 
child  might  turn  the  scale  in  favour  of  the  Caesarian  section, 
and  against  embryotomy.  Unfortunately,  art  has  not  yet 
reached  this  point.  The  mortality  to  mothers  from  Caesarian 
section  is  still  so  great,  whilst  that  from  embryotomy  in  fitting 
cases  is  so  small,  that  we  are  unable  at  present  to  raise  the 
Caesarian  section  to  the  rank  of  an  elective  operation.  It  is 
impossible  to  attain  accurate  data  for  estimating  the  risk  to 
life  caused  by  the  Caesarian  section.  It  is  certainly  so  great 
that  no  one  undertaking  it  can  reckon  with  any  confidence 
upon  a  successful  result.  Pajot  says ' :  '  This  operation  has 
cost  the  lives  of  all  the  unhappy  women  who  have  undergone 
it  in  Paris,  since  the  beginning  of  this  century.  And  it  is  still 
practised  !  '    For  a  hundred  years  there  had  not  been  a  recovery 

'  Preface  to  Robert  Barnes's  Discasfs  of  Womnt,  (1875),  French  edition 
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after  a  CiBsarian  section  in  Vienna.  In  Italy  the  old  operation 
was  almost  always  fatal.  Chiara  said  that  out  of  sixty-two  cases 
operated  on  by  Porro,  Lazzati,  Billi,  and  himself,  only  three 
recovered.  Probably  these  figures  give  too  gloomy  a  view.  We 
have  spent  much  labour  upon  general  medical  and  obstetrical 
statistics,  and  have  arrived  at  the  conclusion  that  nothing  is 
more  untrustworthy  or  more  misleading.  We  have,  therefore, 
abstained  from  encumbering  this  work  with  statistical  tables. 
Those  who  take  an  interest  in  this  mode  of  obscuring  a  clinical 
question  will  find  material  in  Churchill  and  Charpentier.  We 
will  simply  here  reproduce  from  Schroeder  a  summary,  drawn 
up  in  1874,  of  Mayer's  results  of  the  operation  in  England, 
Germany,  France,  Belgium,  Italy,  and  America.  1,605  opera- 
tions gave  54  per  cent,  recoveries.  The  proportion  of  recoveries 
is  certainly  not  understated.  And  yet  it  is  but  fair  to  point  out 
that  it  is  not  less  certain  that  many  deaths,  occurring  after 
(Jaesarian  section,  were  due  to  causes  acting  before  the  opera- 
tion was  performed,  and  only  secondarily  to  the  operation  itself. 
Like  things  only  should  be  compared.  Kightly  to  estimate  the 
mortality  from  Csesarian  section,  we  must  weigh  those  cases- 
only  in  which  the  operation  was  done  at  a  selected  time,  and 
which  were  uncomplicated  with  other  dangerous  conditions. 

To  what  extent  is  terrible  risk  encountered  by  the  mother 
balanced  by  the  saving  of  infant  life  ?  This  question  does  not 
admit  of  a  precise  answer.  Keyser  says  the  infant  mortality 
is  30  per  cent. ;  and  this  figure  does  not  include  the  infants 
dying  within  a  few  days.  Scanzoni  ascertained  the  fate  of  81 
children  out  of  120  operations  performed  between  1841  and 
1853 ;  53  children,  or  60  per  cent.,  were  born  alive.  The  mor- 
tality is  certainly  greater  than  in  ordinary  labour.  Nor  are  we 
entitled  to  weigh  infant  life  against  maternal  life.  If  the 
question  be  decided  by  the  estimate  formed  of  the  relative 
value  of  the  mother's  and  the  infant's  life,  the  answer  must  be 
in  favour  of  the  mother.  If  delivered  by  embryotomy  her 
recovery  is  highly  probable,  and  she  may  bear  a  living  ]trema- 
ture  cliild  licicafter.  But  the  final  argument  is  iliat  it  is  the 
mother's  inalienable  right  to  be  saved,  even  if  that  involve 
the  sacrifice  of  her  child.  The  o])cration  is  essentially  one 
that  is  performed  in  the  interest  of  the  mother.  It  is  an 
operation  i?n])()sed  hy  necessity,  as  the  ohIi/  means  of  elfecting 
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delivery.  To  accept  it  as  one  of  election,  it  must  be  shown 
to  be  the  best  means  of  effecting  delivery. 

We  have  seen  that  embryotomy  is  practicable  with  a  reason- 
able prospect  of  saving  the  mother  when  the  conjugate  diamel  er 
is  reduced  to  1'75  or  2*00  inches.  The  Belgian  school,  as  repre- 
sented by  Hyernaux,  admits  the  Caesarian  section  at  4  eentim. 
=  1*50  inches.  The  opinions  of  older  authors,  who  asked  for  2'50 
or  3*00  inches  in  the  conjugate,  must  be  taken  with  the  qualifying 
allowance  that  they  worked  with  defective  embryotomy  instru- 
ments. The  improvements  in  these  instruments,  the  limit  of 
which  we  believe  is  not  yet  reached,  has  reduced  within  nar- 
rower compass  the  necessity  for  resorting  to  the  Caesarian  sec- 
tion. Some  men  still  contend  that  embryotomy  cannot  safely  be 
performed  with  a  contraction  below  2'50  inches.  We  submit  that 
this  argument  is  entirely  subjective  ;  it  applies  simply  to  those 
who  urge  it.  They  cannot  reasonably  impose  their  own  limit 
upon  others  possessed  of  greater  skill. 

The  conditions  that  render  the  Coesarian  section  necessary. 
The  most  frequent  condition  is  deformity  with  contraction  of 
the  pelvis.  The  operation  is  justified  when  the  contraction 
is  such  that  we  cannot  hope  to  deliver  the  child  jjer  vias 
naturcdes,  whole  or  mutilated,  without  greater  danger  to  the 
mother.  The  degree  of  contraction  at  which  this  occurs  may 
be  stated  generally  at  1*50  inches  and  below;  at  the  higher 
limit  of  I'oO  inches  the  Caesarian  section  comes  into  competi- 
tion with  embryotomy.  But  we  may  reasonably  hope  to  carry 
the  minimum  to  1*00  inch.  Cases  may  indeed  occur  in 
which  a  conjugate  diameter  of  2-00  inches  may  call  for 
Caesarian  section  if  the  pelvis  be  much  distorted,  so  that  the 
diagonal  and  transverse  diameters  offer  insufficient  compensa- 
tion for  the  narrow  conjugate.  This  is  more  especially  the 
case  when,  as  in  osteomalacia,  the  cavity  and  outlet  of  the 
pelvis  are  also  so  contracted  and  rigid  as  to  render  the  intro- 
duction and  manipulation  of  instruments  impossible.  Extreme 
cases  of  rickets  and  spondylolisthesis  sometimes  render  the 
operation  necessary. 

Abdominal  and  pelvic  tumours  may  render  the  operation 
necessary.  The  most  common  are  uterine  fibroids,  dermoid 
cysts,  and  ovarian  cysts.  When  these  block  the  pelvis,  im- 
peding the  entry  of  the  child,  and  cannot  be  dealt  with  by 
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pushing  them  up  out  of  the  way  or  by  tapping,  the  Caesarian 
section  may  be  the  only  alternative.  And  care  should  be  taken 
to  select  this  operation  when  there  is  reason  to  apprehend 
bursting  or  other  serious  injury  of  the  tumour  if  the  child 
were  dragged  past  it  through  the  normal  passages.  Fibroid 
tumours  of  the  lower  segment  or  neck  of  the  uterus  constitute 
a  strong  indication. 

Dr.  Sadler  reported  a  case  in  which  the  operation  became 
necessary  from  the  pelvis  being  tilled  up  with  an  enormous 
hydatid  cyst  springing  from  the  liver.  Cystic  disease  of  the 
kidney  might  cause  similar  difficulty. 

In  certain  cases  of  extra-uterine  gestation  complicating 
uterine  gestation,  the  abdominal  section  may  offer  the  best 
solution. 

Malignant  disease  of  the  lower  segment  of  the  uterus 
may  also  call  for  the  operation.  Labour  at  term,  involving, 
perhaps,  laceration  to  an  unknown  extent,  and  certainly  serious 
crushing  of  the  morbid  tissue,  presents  in  most  cases  greater 
danger  than  Csesarian  section. 

If  cancer  invade  the  cervix,  the  surrounding  tissues  being 
still  free — and  the  case  may  come  under  observation  before  the 
child  is  viable — there  are  three  alternatives:  (1)  We  may 
consider  it  most  judicious  to  let  things  go  on  to  term  ;  or  (2) 
the  diseased  cervix  may  be  amputated  by  the  wire-ecraseur,  by 
galvanic  cautery  wire  or  the  knife;  or  (3)  the  entire  uterus 
may  be  amputated  through  an  abdominal  section.  Spencer 
Wells  published  a  successful  case.'  If  the  condition  is  first 
observed  when  the  child  is  viable,  the  Cifsarian  section  after 
the  manner  of  Porro  is  indicated. 

Similar  arguments  apply  to  some  cases  of  fibro-myoma  of 
the  uterus. 

Kupture  of  the  uterus,  we  have  seen,  is  best  met  by  the 
abdominal  section.  The  like  rule  holds  when  there  is  atresia 
of  the  cervix  uteri  and  vagina,  which  cannot  without  great 
danger  be  encountered  by  embryotomy. 

It  is  also  indicated  in  some  cases  when  the  mother  is  /)/ 

extremis,  or  even  dead,  in  the  hope  of  rescuing  a  living  child. 

Intimately  associated  with  this  question  is  the  length  of  time 

a  child  iti  utero  may  survivf^,  its  mother.     No  precise  answer 

'   .]fit/.  Chir.  TrtiiiK. 
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can  be  given  to  this.  The  fcrtus  in  the  lower  animals  will  live 
some  time  if  the  ovum  is  not  opened.  It  seems  not  improbable 
that  a  modified  degree  of  placental  circulation  may  continue 
for  some  little  time  after  the  mother's  circulation  has  been 
stopped ;  and  it  is  certain  that  the  fcetus  may  survive  for  some 
little  time  in  a  state  of  asphyxia  or  suspended  animation, 
capable  of  restoration  on  being  brought  into  the  air.  Children 
have  been  extracted  alive  ten  minutes  after  the  mother's 
death.  Wrisberg  cites  three  cases  of  infants  born  enclosed  in 
the  membranes;  they  lived — one  seven  minutes,  and  the  two 
others  nine  minutes  while  thus  enveloped.  Brunton  relates  a 
case  ^  of  a  seven  months  child  expelled  in  intact  membranes, 
from  which  it  was  taken  out  alive  after  an  estimated  interval 
of  fifteen  minutes. 

The  chance  of  rescuing  the  child  by  Csesarian  section  jjost 
mortem  will  be  much  influenced  by  the  circumstances  attending 
the  mother's  death.  If  she  dies  from  phthisis  or  other  ex- 
haustive disease,  it  may  survive  some  minutes.  If  she  dies 
from  haemorrhage  or  rupture  of  the  uterus,  the  child's  death  is 
likely  to  precede  that  of  the  mother. 

The  Caesarian  section  after  death  comes  into  competition 
with  forced  delivery  -per  vias  naturales.  Sometimes,  if  the 
cervix  is  dilated,  the  child  may  be  extracted  by  turning  as 
quickly  as  by  Caesarian  section.  Turning  has  the  advantages  of 
being  less  likely  to  shock  the  friends,  and  it  may  be  practised 
when  the  section  would  be  rejected.  The  view  that  forced 
labour  may  be  practised  on  the  moribund  has  found  favour  in 
the  Italian  school.  Belluzzi  thus  saved  two  children.  Amongst 
Eoman  Catholics  it  is  held  to  be  imperative  to  deliver  the  child 
in  order  that  it  may  be  baptized. 

The  operations.  There  are  fom*  varieties  of  the  Caesarian 
section  :  A.  The  Caesarian  section  simple.  B.  Porro's  opera- 
tion. C.  Laparo-elytrotomy.  D.  Caesarian  section,  plus  the 
removal  of  the  ovaries. 

A.  The  Ccesarlan  section  simple.  Questions  preliminaiy 
to  the  operation :  What  is  the  best  time  to  select  ?  It  is  as- 
sumed that  the  operation  is  unavoidable.  Sometimes  all  choice 
is  denied  us,  or  the  range  of  time  is  very  limited.  The  indi- 
cations once  recognised,  it  ought  not  to  be  delayed.  It  is  a 
'   Ob.^t.  Trans.,  vol.  siii. 
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misfortune,  tending  fatally  to  compromise  success,  to  be  obliged 
to  operate  when  the  system  is  prostrated  ;  when  the  structures 
that  have  to  be  wounded  are  so  worn  and  injured  that  the  power 
of  reaction  and  repair  is  seriously  reduced ;  and  when  the  blood 
is  deteriorated  by  the  products  of  nervous  and  muscular  over- 
work. 

If  the  patient  come  under  observation  early  in  pregnancy, 
we  have  the  double  opportunity  of  inducing  labour,  avoiding 
the  operation,  and  of  selecting  the  time  for  its  performance 
should  it  be  unavoidable.  Is  it  an  advantage  to  operate  during 
labour,  waiting  upon  Nature  to  give  the  signal  ?  It  has  been 
held  that  the  epoch  which  Xature  has  fixed  for  labour  presents 
the  most  favourable  conditions  for  the  process.  The  whole 
organism  is  better  prepared.  The  uterine  muscles  having 
acquired  full  development,  and  contraction  having  actually  set 
in,  it  seems  reasonable  to  anticipate  that  the  wound  made  in 
the  uterus  will  close  better,  and  the  processes  attending  de- 
livery will  be  more  safely  carried  out.  Ludwig  Winckel,'  who 
has  had  great  experience  in  the  operation,  says  the  most 
favourable  time  is  the  end  of  the  second  stage,  when  the 
membranes  are  ready  to  burst.  He  advises  not  to  rupture  the 
membranes.  The  escape  of  liquor  amnii  into  the  abdomen 
does  no  harm,  and  the  extraction  of  the  child  is  more  easy  if 
the  membranes  are  kept  entire  until  the  moment  of  seizing 
the  child.  But,  admitting  spontaneous  labour  at  term  to  be 
a  favouring  condition,  may  not  labour  artificially  induced  be 
equally  favouring?  It  has  been  argued  that  by  operating 
before  term,  the  uterus,  taken  at  a  period  prior  to  the  highest 
degree  of  degeneration  of  its  muscular  fibres,  would  heal  better. 
This  is  a  physiological  error ;  the  degree  of  fjitty  change  in 
the  mature  uteras  is  no  impediment  to  repair.  There  are  too 
many  examples  of  union  after  section  by  the  knife,  and  even 
after  rupture,  to  admit  of  a  doubt  as  to  the  capacity  of  the 
mature  uterus  to  repair  itself.  Then,  on  the  other  hand,  clinical 
experience  proves  that  the  uterus  is  also  capable  of  complete 
repair  at  the  seventh  or  eighth  month  of  gestation. 

We  may  then  very  properly  consider  whether,  assuming 
things  to  be  equal  quoad  the  uterus,  there  may  not  be  other 
circumstances  tlial   mayliini  llie  scale  in  favour  of  premature 

'     Uoiints.-'r/ir.  f   (,'ihiirfsl.\,  ]SC,:\. 
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delivery.  In  some  cases  such  circumstances  undoubtedly 
exist. 

The  general  conclusions  may  be  summed  up  as  follows  : 
There  are  certain  cases  in  which  we  have  no  choice  of  time ; 
we  must  operate  on  the  instant  emergency.  There  are  cases, 
such  as  extreme  distortion  or  malignant  disease,  in  which — the 
induction  of  labour  at  a  time  to  admit  of  delivery  jjev  vlas 
naturales  having  passed  by — it  is  better,  in  the  interest  of 
mother  and  child,  to  wait  for  the  natural  term  of  gestation. 
Looking  at  the  probability  of  the  operation  proving  fatal,  it  is 
clearly  better  to  give  the  woman  another  month  or  two  of  life. 

Upon  the  whole,  the  best  course  is  to  select  a  time  as  near 
the  natural  term  of  gestation  as  possible.  Shall  we  start  the 
labour  as  a  preparation  for  the  operation  ?  The  weight  of 
reason  seems  to  be  in  favour  of  operating  upon  a  uterus  in  the 
act  of  labour.  The  first  step,  then,  will  be  to  pass  up  an  elastic 
bougie  into  the  uterus  over-night,  and  to  proceed  to  the  opera- 
tion next  day.  If  the  os  uteri  is  not  open  more  than  enough 
to  allow  a  finger  to  pass,  it  will  be  useful  to  dilate  it  a  little 
more  with  the  caoutchouc  bag,  No.  2.  This  will  probably 
excite  further  uterine  action,  and  it  will  secure  a  free  outlet  for 
discharges  from  the  uterus. 

The  instruments  and  assistants.  The  instruments  required 
are  a  catheter,  a  sharp  bistouri,  a  bistouri  having  a  blunt  end, 
a  director  such  as  is  used  for  ovariotomy,  artery  forceps  and 
ligatures,  needles,  silk  or  catgut  sutures  for  the  uterine  wound, 
the  usual  antiseptic  apparatus  and  dressings,  solution  of  per- 
chloride  of  iron  to  arrest  haemorrhage  from  the  placental  site,  a 
galvanic  battery  to  excite  uterine  contraction,  and  a  drainage 
tube.  Assistants  :  A  skilled  assistant  shoidd  stand  on  the  side 
of  the  patient  opposite  to  the  operator.  Another  should  be  free 
to  hand  instruments  and  assist  in  spoiiging.  The  anaesthesia 
is,  of  course,  entrusted  to  a  special  assistant.  A  nurse  or  two 
will  complete  the  necessary  staff. 

The  operation.  A.  Ccesarian  section  siiitple.  The  patient 
is  laid  on  a  table  on  her  back,  head  and  shoulders  slightly 
raised.  The  operator  stands  on  the  patient's  right.  The 
catheter  is  passed.  If  the  case  be  one  of  osteomalacia,  explore 
for  the  last  time  to  ascertain  if  the  pelvis  can  be  opened  up  by 
the  hand. 
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It  is  desirable  to  determine  by  auscultation  the  seat  of 
attachment  of  the  placenta.  Pfeiffer  noticed  that  a  peculiar 
thrill  or  vibration  marked  the  seat  of  the  placenta,  and  this 
sign  mav  receive  confirmation  by  feeling  the  part  bulging  a 
little  on  the  uterine  spheroid. 

The  abdominal  incision  is  then  made  in  the  linea  alba  from 
a  little  above  the  umbilicus  to  within  two  inches  of  the  sym- 
physis pubis.  It  is  best  extended  upwards  and  downwards 
to  the  requisite  extent  by  the  strong  ovariotomy  scissors. 
Assistants  support  the  abdominal  wall  on  either  side  to  pre- 
vent the  escape  of  intestine.  The  uterus,  being  brought 
centrallv  to  correspond  with  the  abdominal  incision,  is  incised 
in  the  middle  line,  sparing  the  fundus  and  lower  segment  as 
much  as  possible,  as  these  parts  are  not  so  well  adapted  to 
contract,  and  large  vessels  are  more  likely  to  be  divided. 
Circular  fibres  predominating  near  the  cervix  tend  to  make 
the  wound  gape.  Winckel  describes  a  manoeuvre  very  useful 
in  guarding  against  the  bulging  of  intestine.  He  gets  an 
assistant  to  hook  a  finger  of  each  hand  in  the  upper  and  lower 
angle  of  the  uterine  woimd,  and,  lifting  them  up,  fixes  them  in 
contact  with  the  coiTesponding  ends  of  the  abdominal  wound. 
This  shuts  in  the  intestine  effectually,  and  helps  to  prevent 
blood  from  running  into  the  abdominal  cavity. 

If  the  placenta  is  found  directly  behind  the  wound,  the 
hand  of  the  operator  is  insinuated  between  the  placenta  and 
the  uterine  wall,  detaching  it  until  the  edge  is  felt.  Then  the 
membranes  are  pierced,  and  the  child  is  seized  b(/  the  feet. 
Sometimes  in  extraction  the  neck  is  tightly  grasped  by  the 
uterine  wound.  If  the  constriction  does  not  soon  yield,  it 
is  better  to  extend  the  incision  than  to  drag  overmuch,  or  it 
may  be  best  to  deliver  the  head  first. 

Removal  of  placenta.  If  the  uterus  contract  and  cast 
off  the  placenta,  the  removal  by  hand  is  simple.  But  if  the 
uterus  remain  flaccid,  the  peeling-off  by  the  hand  is  sure  to 
be  attended  by  free  hemorrhage.  In  this  case  it  is  better  not 
to  hurrv  this  stage,  but  to  wait  awhile,  as  we  do  after  ordinary 
labour,  to  allow  the  uterus  to  recover  power,  and  to  excite  it,  if 
necessary,  by  galvanism  or  the  ether  spray.  The  placenta  may 
be  squeezed  out  by  the  two  hands. 

When  child  nnd  ]»la<'enta  arc  removed,  attention  is  required 
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to  watch  the  bleeding.  This  may  take  phace  from  the  cut 
sinuses  in  the  uterine  walls  and  from  the  placental  site. 
Haemorrhage  from  the  cut  surfaces  Fancourt  Barnes  found  to 
be  effectually  controlled  by  Sydney  Jones's  ovariotomy  clips. 
If  haemorrhage  persist  from  the  placental  site,  it  will  be  neces- 
sary to  swab  it  with  perchloride  of  iron.  Haemorrhage  is- 
further  controlled  by  pressure  upon  the  uterus. 

Before  closing  the  uterine  wound,  thrust  a  probang,  armed 
with  a  bit  of  sponge,  through  the  cervix,  to  ensure  free  com- 
munication between  the  uterine  cavity  and  the  vagina. 

The  closure  of  the  luoiind.  When  the  bleeding  has  ceased, 
and  the  peritoneal  cavity  has  been  swabbed  out,  we  have  to 
consider  the  question  of  applying  sutures  to  the  uterine  wound. 
It  has  been  observed  that  in  many  fatal  cases  the  edges  of  the 
wound  have  been  gaping  and  flaccid.  But  in  most  of  these 
cases  the  operation  had  been  done  on  women  exhausted  by  pro- 
tracted labour.  On  the  other  hand,  in  women  operated  upon 
at  a  selected  time,  the  uterus  commonly  contracts  well.  But 
we  must  remember  that,  just  as  we  find  it  to  happen  in  ordinary 
post-partum  haemorrhage,  the  uterus  may  relax  again  after 
having  been  apparently  well  contracted.  Many  recoveries  have 
happened  without  stitching  the  uterine  wound.  Winckel  says 
he  has  never  lost  a  case  from  haemorrhage,  and  he  has  not 
stitched  the  wound.  The  '  sutiu-e  sanglante,'  so  called,  was 
used  by  Lebas  de  Mouilleron  in  1769.  Simpson,  Spencer 
Wells,  and  others  have  used  it,  but  the  patients  died. 

Another  principle  has  been  followed — that  is,  to  stitch  the 
uterus  and  unite  it  by  the  sutures  to  the  abdominal  walls. 
Hicks  and  Tarnier  each  treated  a  case  on  this  principle. 
Effusion  was  prevented.  Uterine  suture  should  meet  the 
following  conditions :  It  should  stop  haemorrhage  from  the  cut 
sm'faces  of  the  uterus ;  it  should  secure  fair  apposition  of  the 
two  lips  of  the  uterine  wound  ;  it  should  keep  the  anterior  wall 
of  the  uterus  in  apposition  with  the  abdominal  wall,  so  as 
to  favour  adhesion  without  dragging.  This  last  condition  is 
not  so  essential  as  the  two  first.  Interrupted  silk  sutures,  such 
as  are  used  to  stitch  up  wounded  intestines,  are  best. 

The  abdominal  wound  is  united  by  the  interrupted  suture 
of  silk  or  silver  wire  as  in  ovariotomy. 

VOL.  II.  Z  z 
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After-treatment.  An  opium  suppository  should  be  applied. 
Perfect  repose  and  light  nourishment  are  essential.  The  dress- 
ings should  rarely  be  removed  under  five  or  six  days.  The 
sutures  had  better  be  left  until  the  seventh  or  eighth  day. 
The  bowels  may  be  relieved  by  enema  of  soap  on  the  fourth 
day.  It  is  necessary  to  v^eur  a  well-fitting  firm  abdominal  belt 
for  some  months. 

B.  Parrots  operation.      The  most  remarkable  fact  in  the 
history  of  the   Caesarian    section    is   the    introduction    of  the 
method  known  as  Porro's.     Cavallini,  in  1768,  instituted  ex- 
periments on  the  removal  of  the  pregnant  uterus  in  bitches  and 
ewes.     Blundell  made  similar  experiments,  three  out  of  four 
rabbits  recovering.    He  says  (1828)  :  '  In  speculative  moments 
I  have  sometimes  felt  inclined  to  persuade  myself  that  the 
dangers   of    the    Caesarian    operation    might   be   considerably 
diminished  by  the  total  removal  of  the  uterus.     Perhaps  this 
method  of  operating  may  prove  an  eminent  and  valuable  im- 
provement.'    Has  subsequent  history  realised  the  idea?    Porro, 
in  1876,  first  carried  the  proposal  into  execution  by  deliberately 
performing  utero-ovarian  amputation  during  C;esarian  section. 
His  memoir,  '  Delia  amputazione  utero-ovarica  come  comple- 
ment© di  taglio  Cesareo,'  187G,  is  epochal.     He  has  had  four 
recoveries  out  of  five  operations. 

It  consists  in  the  removal  of  the  uterus  and  appendages  by 
amputation  through  the  cervix  after  extracting  the  child.  It 
is  claimed  for  it  that  it  gives  greater  security  against  hoemor- 
rhacre  :  there  is  no  uterine  wound  to  heal ;  there  is  less  risk  of 
septicaemia ;  and  there  is  security  against  future  pregnancy. 
The  operation  is  performed  by  (1)  making  an  abdominal 
iacision  ;  (2)  laying  open  the  uterus ;  (3)  and  extracting  the. 
child  as  in  the  ordinary  Caesarian  section  ;  then  (4)  drawing 
the  emptied  uterus  out  of  the  abdomen  ;  (5)  transfixing  and 
ligating  the  uterus  just  below  the  os  internum  by  Cintrat's  or 
Kosberle's  serre-w/'Aid ;  (6)  amputating  the  uterus  with  the 
ovaries  and  tubes  just  above  the  serre-ivewl;  (7)  securing  the 
stump  outside  the  abdominal  wound  by  transfixing  needles. 
The  general  rules  of  antiseptic  surgtMy  are  observed.  (8)  Tlie 
abdominal  wound  is  closed  as  in  ovaiiotomy. 

In  a  case  performed  by  Fancourt  Barnes,  all  lucmorrhage 
from  the  wound  of  the   uterus  was   effectuallv  controlled  by 
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seizing  the  cut  edges  with  Sydney  Jones's  ovariotomy- chimps, 
so  that  very  little  blood  need  be  lost. 

Dr.  Godson  collected'  138  cases.  These  gave  77  deaths 
against  61  recoveries — a  very  formidable  result.  We  are  un- 
able to  say  whether  this  contrasts  favourably  or  not  with  that 
of  the  simple  CiBsarian  section.  The  indications  for  the 
operation  are  generally  the  same.  In  Godson's  case,  which 
^nded  in  recovery,  the  pelvis  had  been  smashed  in  childhood. 
In  Fancourt  Barnes's  case,  the  operation  was  called  for  by  the 
blocking  of  the  pelvis  by  an  immovable  dermoid  cyst.  The 
])atient  lived  four  days,  and  would  probably  have  survived  but 
for  the  changes  undergone  in  the  tumour,  which  was  fixed  to 
the  pelvic  wall. 

One  question  not  yet  settled  is  whether  it  is  better  to  secure 
the  stump  outside  the  abdomen  or  to  drop  it  inside.  Dr. 
Goode,^  of  Sydney,  had  a  successful  issue  after  the  intra- 
peritoneal method.  But  the  results  of  this  plan  in  ordinary 
hysterotomy  are  not  encouraging. 

Miiller's  modification  of  Porro  consists  in  drawing  out  the 
whole  uterus,  with  its  contents,  through  the  abdominal  wound. 
Thus  drawn  out,  the  ligature  is  secured  round  the  stump  before 
the  uterus  is  opened  and  the  child  extracted. 

C.  The  operation  of  laparo-elytrotomy  (Xairdpa,  the  flanks  ; 
sXvrpov,  the  vagina  ;  and  rofirj,  a  cutting),  revived  by  Dr. 
Gaillard  Thomas,  was  originally  performed  by  Yon  Kitgen  and 
Baudelocque.  It  consists  in  an  incision,  usually  on  the  right 
side,  through  the  abdominal  wall,  from  above  the  spine  of  the 
pubes  to  above  the  anterior  superior  spine  of  the  ilium — that  is, 
along  Poupart's  ligament.  The  peritoneum  is  then  raised,  the 
fundus  uteri  is  tilted  down  to  the  opposite  side,  the  os  uteri 
tilted  up,  and  an  incision  made  through  the  vaginal  wall  on  to 
a  probe  or  staff  in  the  vagina.  The  child  is  then  extracted 
through  the  os  uteri  and  the  vaginal  wound.  The  wound  in 
the  flank  is  then  united  by  sutures.  Dr.  Garrigues  states  that 
for  the  performance  of  this  operation  five  assistants  are  desirable, 
four  indispensable.  The  operation  has  been  done  eight  times. 
Of  these  cases  six  were  done  in  America  by  three  operators : 
Drs.  Thomas,  Skene,  and  Gillette.  In  England,  up  to  the 
present  time,  Drs.  Hime  and  Edis  alone  have  resorted  to  the 
'  Brit.  Med.  Jourri.,  1844.  =  Ibid.,  1884. 
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operation — in  both  instances  unsuccessfully.  Of  Dr.  Thomas's 
two  cases,  one  recovered.  Of  Dr.  Skene's  three  cases,  two 
recovered.  Dr.  Grillette's  one  case  recovered.  The  mortality 
has  therefore  been  four  in  eight  cases.  The  chief  drawback  to 
the  operation  is  the  difficulty — we  were  almost  saying  the  im- 
possibility— in  preventing  injury  to  the  bladder  during  the 
delivery  of  the  child.  In  Dr.  Edis's  case,  in  the  British 
Lying-in  Hospital,  the  child  weighed  7  lbs.  10  oz.,  and  yet  the 
bladder  was  ruptured.  In  four  out  of  the  eight  cases  just 
mentioned  the  bladder  was  injured.  The  epigastric  artery 
may  be  wounded  ;  this,  however,  is  easily  ligated.  An  im- 
portant objection  to  the  operation  is  that  the  mother  may  again 
become  pregnant,  and  have  to  undergo  similar  dangers. 

D.  Gcesarian  section  'plus  removal  of  the  ovaries.  The 
removal  of  the  ovaries  obviates  the  risk  of  future  pregnancy. 
It  appears  to  be  the  natural  complement  of  the  Csesarian 
section.  It  is  desirable  to  remove  the  Fallopian  tubes  at  the 
same  time.  The  parts  are  embraced  in  a  clamp,  and  the 
stumps  secured  by  ligatures.  In  other  respects  the  operation 
is  the  same  as  the  simple  section. 

To  furnish  indications  in  the  conduct  of  the  CcTsarian 
section,  it  is  desirable  to  keep  in  mind  the  more  common 
causes  of  death.     These  are  : 

1.  If  the  operation  is  performed  as  the  last  resource  after 
protracted  attempts  to  deliver  by  other  means,  the  woman  is 
apt  to  sink  from  shock  and  exhaustion  in  a  few  hours.  If  she 
survive  beyond  a  few  hours,  there  is  the  risk  of  hfpmorrhage, 
of  metritis,  peritonitis,  gangrene,  septicEeinia.  It  may  be  said 
that  the  prospect  of  recovery  when  the  operation  is  performed 
under  these  circumstances  is  very  small. 

2.  If  the  operation  is  performed  at  a  selected  time,  the 
woman  encounters  the  shock  of  the  operation  with  unimpaired 
strength.  Still  the  shock  is  great.  It  affects  different  per- 
sons in  different  degrees.  It  is  an  uncertain  element  of 
danger,  and  must  probably  ever  ])erplex  all  calculation  as  to 
the  result  of  the  (Jajsarian  section  in  any  particular  case. 

3.  The  next  danger  is  hannorrhar/e.  This  is  often  asso- 
ciated with  prostration  as  cause  and  as  effect.  It  may  come  on 
within  a  few  hom's.  It  may  flow  from  the  placental  site  and 
from  the  uterine  wound.     It  may  kill  by  rapid  aniPinia,  and  by 
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causing  irritation  of  the  peritoneum.  Closure  of  the  wound 
by  suture  and  inducing  contraction  of  the  uterus  should  ob- 
viate the  haemorrhage.     If  not,  styptics  must  be  applied. 

4.  Secondary  shock  and  jperitonltis.  Secondary  shock  may 
precede  peritonitis.  Intense  pain,  even  tenderness  on  pressure, 
rapid  small  pulse,  accelerated  and  impeded  breathing,  suggest 
the  diagnosis  of  peritonitis.  This  condition  Kobert  Barnes 
•described  as  '  abdominal  shock.'  If  at  this  stage  the  patient 
die  and  be  examined,  probably  no  trace  of  peritonitis,  as  revealed 
by  redness  or  effusion,  is  discovered.  Peritonitis  may  be  mani- 
fest on  the  day  following  the  operation. 

5.  The  next  danger  is  septicaemic  'pvuerperal  fever. 

6.  In  addition  to  the  dangers  incident  to  the  operation 
and  to  the  puerperal  state,  there  is  the  danger  inherent  to  the 
■disease  which  rendered  the  operation  necessary,  especially'  in 
the  case  of  cancer. 

Winckel  says  that  osteomalacia  is  much  more  unfavourable 
than  rickets  in  connection  with  Caesarian  section. 

The  uterus  often  contracts  adhesions  with  the  abdominal 
wall  during  repair.  These  adhesions  do  not  appear  to  entail 
serious  inconvenience,  and  shoidd  pregnancy  again  occur,  and 
the  Caesarian  section  be  again  necessary,  they  render  the  opera- 
tion less  dangerous  (Meigs).  The  peritoneal  cavity  is  shut  off ; 
the  incision  through  the  abdominal  wall  leads  directly  through 
the  adhesions  to  the  uterus.  Thus  some  of  the  usual  dangers 
are  eliminated.  This  result  would  be  favoured  by  uterine 
suture  and  uniting  the  uterus  to  the  abdominal  wall.  On  the 
other  hand,  no  adhesions  may  be  found,  and  the  uterine  wouud 
may  heal  so  completely  that  years  afterwards  no  trace  of  cicatrix 
is  found.  Again,  there  may  remain  a  marked  cicatrix,  free 
from  adhesions,  as  in  Newman's  case,  figured  in  the  '  Obste- 
trical Operations.' 

Several  cases  are  known  in  which  the  operation  has  been 
performed  twice,  thrice,  and  even  four  times  on  the  same 
woman.  These  cases  seem  to  indicate  a  special  tolerance  in 
the  subjects.  They  cannot  be  accepted  as  evidence,  absolute 
or  cumulative  and  statistical,  in  reduction  of  the  danger  of  the 
operation.  The  following  history  by  Frierichs  is  instructive.' 
He  performed  the  section  on  account  of  contracted  pelvis, 
>  Nederl.  Tljdschr.  v.  Geneesliunde,  1858. 
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Mother  and  child  recovered.  Again  pregnant,  premature  labour 
was  induced  at  about  the  eighth  month.  When  labour  had 
begun,  collapse  set  in  ;  the  uterus  had  ruptured.  The  child  was- 
removed  bj  abdominal  section.  Vomiting  caused  extrusion 
of  the  irttestines.  To  effect  reposition  numerous  pricks  were 
made  in  them  with  a  bistouri,  and  much  thin  pappy  matter 
escaped.  The  intestines  were  then  replaced  and  the  wound 
closed.     How  many  women  would  be  as  tolerant  ? 

CoTTiparative  appreciation  of  the  several  operations.  Shock 
is  inherent  to  all.  It  is  greater  in  Porro's  operation.  Hsemor- 
rhage  is  especially  dangerous  in  the  Caesarian  section  simple  ; 
it  may  be  practically  excluded  in  Porro's  operation.  The 
danger  of  escape  of  blood  or  irritating  matters  into  the  peri- 
toneum is  serious  in  the  simple  section,  and  excluded  in 
Porro's  method.  Miiller's  modification  of  Porro's  operation  is 
of  doubtful  value.  Little  or  nothing  is  saved  in  hgemorrhage» 
It  has  been  found  difficult  to  draw  the  full  uterus  through  a 
very  free  abdominal  wound.  Greater  shock  is  entailed. 
Laparo-elytrotomy  has  the  advantage  of  not  opening  the 
peritoneal  cavity  ;  but  if  the  cervix  uteri  is  not  dilated  enough^ 
time  may  be  lost  in  dilating  before  the  child  can  be  extracted. 
The  child's  chance  is  less,  the  mother's  not  greater  than  in 
Porro's  operation.  And  there  is  the  serious  risk  of  injuring- 
the  bladder.  Caesarian  section  plus  the  removal  of  the  ovaries 
has  the  obvious  advantage,  like  Porro's  method,  of  excluding 
the  danger  of  future  pregnancies;  it  entails  less  mutilation, 
and  if  we  could  be  secure  against  haemorrhage  it  would  in 
many  cases  be  preferable.  Porro's  method  is  especially  indi- 
cated when  there  is  disease  of  the  uterus,  or  when  tumour 
blocks  the  pelvis. 

Syrriphysiotomy — the  Slgaultian  operation — has  been  de- 
vised' as  an  alternative  for  the  Caesarian  section.  This  pro- 
ceeding is  based  upon  the  fact  of  the  natural  relaxation  of 
the  pelvic  joints  in  pregnancy  and  labour.  If  it  be  admitted 
that  the  pelvic  ring  expands  a  little  under  the  distending 
action  of  the  child  in  passing,  might  not  a  similar  end  be 
attained  by  dividing  the  s^anjjliysis  pubis,  and  thus  opening 
the  pelvis  in  a  manner  similar  to  what  takes  place  in  guinea- 
pigs  ? 

The  operation  is  never  mentioned  in  English  works  unless 
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to  be  condemned.  It  has  at  various  times  been  regarded  as 
obsolete.  The  subject  is  well  discussed  by  Scanzoni  and  by 
Lovati  {Del  parto  meccanico).  Sigault  maintained  that  an 
inch  was  gained  by  it.  Leroy  gained  two  and  a  half  inches. 
Baudelocque  and  Desgranges  in  their  experiments  gained  a 
space  between  the  pubic  surfaces  of  two  and  a  half  inches. 
They  say  that  every  half  inch  of  distance  between  the  pubic 
surfaces  gives  one  line  of  conjugate  diameter — therefore  two 
inches  give  four  lines ;  then,  if  the  parietal  protuberance  be 
made  to  project  into  the  inter-pubic  space,  two  lines  more  are 
gained ;  the  oblique  diameter  gains  eight  lines  ;  the  transverse 
gains  half  the  distance  between  the  pubic  bones — that  is,  one 
inch.  The  operation  might  therefore  be  available  in  cases 
where  a  gain  of  six  lines  will  enable  a  live  child  to  pass,  or 
where  a  head  impacted  in  the  brim  might  be  liberated  without 
perforation.  In  either  case  extraction  by  forceps  would  still  be 
necessary. 

The  operation  has  in  recent  years  been  revived  in  Italy, 
Morisani  gives  statibtics  of  fifty  cases  performed  on  forty-eight 
women  between  1868  and  1881;  the  principal  operators  being 
Novi,  Martini,  and  Morisani.  Forty  mothers  and  forty-one 
children  survived.  He  considers  that  it  is  less  dangerous  than 
embryotomy.  The  deaths  of  mothers  are  not  more  numerous, 
and  the  children  saved  are  a  clear  gain.  It  may  be  objected 
that  the  deaths  from  embryotomy  are  much  overstated.  His 
method  is  as  follows :  He  uses  a  small  crotchet-shaped  knife, 
curved,  and  cutting  on  its  concave  edge ;  it  is  known  as  the 
falcetta  cli  Galbiati.  An  incision  of  from  3  to  5  centim.  is 
made  just  above  the  symphysis  pubis.  The  articulation  is 
gradually  reached,  the  falcetta  is  slipped  along  the  posterior 
surface  of  the  symphysis,  and  when  the  lower  edge  of  the  sym- 
physis is  reached,  the  cutting  concavity  of  the  instrument  is 
hooked  under  the  interpubic  cartilage,  which  is  then  cut 
through  from  below  upwards.  If  the  uterine  contractions  are 
strong,  the  expulsion  of  the  child  is  allowed  to  take  place 
spontaneously.  If  they  are  feeble,  the  forceps  is  applied. 
Lastly,  the  wound  is  dressed,  and  immobility  of  the  pelvis  is 
secured  by  an  appropriate  bandage. 

Symphysiotomy,  notwithstanding  this  favourable  report,  will 
probably  not  make  way  in  practice  as  an  alternative  for  the 
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Caesarian  section  or  for  embryotomy.  Seanzoni  says  the  only 
case  in  whichit  is  justifiable  is  where  the  mother  dies  in  labour, 
the  child  being  partly  bom,  and  extrication  difficult  without 
enlargement  of  the  pelvis. 

The  mother  will  probably  remain  lame. 
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THE  PREMATURE  INDUCTION  OF  LABOUR  :  DEFINITION  ;  HISTORICAL 
NOTE  ;  CONDITIONS  UNDER  WHICH  CARRIED  OUT  ;  PROCESS  AND 
OPERATION  ;  PROVOCATIVE  AND  ACCELERATIVE  MEANS  ;  INDI- 
CATIONS FOR  OPERATION  ;  DISTINCTION  BETWEEN  INDUCTION 
OF  ABORTION  AND  PREMATURE  LABOUR  ;  MODIFICATIONS  OF 
OPERATION  ;  IN  PELVIC  DEFORMITY  ;  URGENT  DANGER  OF 
MOTHER ;  CONVULSIONS,  CHOREA,  HEART  AND  LUNG  DISEASE ; 
HEMORRHAGES  ;  TO  SAVE  THE  CHILD  ;  INTRA-UTERINE 
DISEASE  ;    ETHICAL    CASES  ;    CONCLUSION. 

Bv  the  premature  induction  of  labom-  we  are  carried  back 
within  the  range  of  conservative  obstetrics.  By  this  operation 
we  anticipate  some  of  the  dangers  which  mother  and  child 
would  encounter  in  labour  at  term- 

The  recognition  of  the  operation  as  a  legitimate  resource  of 
•conservative  obstetrics  dates  from  1756,  when,  says  Denman, 
'  there  was  a  consultation  of  the  most  eminent  men  at  that 
time  in  London  to  consider  the  moral  rectitude  of,  and  the 
advantages  which  might  be  expected  from,  this  practice.'  It 
met  with  their  general  approbation.  It  has  since  encountered 
much  opposition,  chiefly  in  Eoman  Catholic  countries,  science 
■contending  in  the  interest  of  humanity  from  her  point  of  view, 
and  religion  from  hers.  The  general  tendency  has  been  to 
show  that  these  views  are  not  really  antagonistic  ;  and  thus 
the  operation  now  generally  commands  the  sanction  of  science 
and  religion. 

Definitions.  The  premature  induction  of  labour  is  the 
artificial  arrest  of  gestation  when  seven  months  are  completed, 
when  the  child  has  reached  viability.  The  induction  of  abortion 
is  the  artificial  arrest  of  gestation  in  the  earlier  months  before 
the  child  is  viable. 

The  first  operation  is  designed  to  rescue  both  mother  and 
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child,  or  at  least  the  child,  when  it  is  more  especially  in  dangi  r. 
The  second  operation  is  designed  solely  in  the  interest  of  the 
mother. 

It  is  important  to  consider  the  general  conditions  under 
which  the  operations  have  to  be  carried  out. 

1.  The  fitness  of  the  general  system  to  enter  upon  labour 
and  puerpery.  The  nervous,  circulatory,  and  glandular  systems 
are  imperfectly  developed.  This  imperfect  preparation  we  must 
accept.  In  reality  the  system  is  generally  fairly  competent  to- 
carry  through  the  duty  imposed  upon  it. 

2.  The  uterus  is  immature.  This  involves  imperfect  con- 
tractile power,  and  imperfect  dilatability  of  the  cervix  uteri. 

3.  The  defect  of  uterine  development  is  partly  compensated 
by  the  child  being  smaller  and  more  plastic.  On  the  other 
hand,  abnormal  presentations  are  more  frequent.  Most  of  the 
accidents  that  may  complicate  labour  and  puerpery  at  term 
naay  complicate  premature  labour  and  abortion. 

We  must,  then,  bear  in  mind  that  when  labour  is  provoked, 
the  system,  generally,  and  the  uterus  are  taken  by  surprise. 

Relation  of  the  proceeding  to  the  mechanism  of  labour. 
By  labour  at  seven  months,  contraction  of  the  pelvis  according 
to  advancing  degrees,  spontaneous  labour  may  supersede  the 
forceps,  the  forceps  may  supersede  turning,  turning  craniotomy, 
craniotomy  the  Caesarian  section,  and  the  Caesarian  section  may 
be  eliminated  [see  table,  p.  582). 

The  motive  principle  is  to  bring  the  two  factors,  the  body 
to  be  expelled,  and  the  resisting  force,  into  approximate  relation. 

Relation  to  the  systemic  condition.  1.  Developmental 
attraction  of  blood  to  the  pelvis  is  stopped.  2.  Vascular  tension 
is  reduced.  3.  Nervous  tension  is  reduced.  Hence  morbid  pro- 
cesses which  are  aggravated  by  high  nervous  and  vascular 
tension  are  eased. 

The  process  of  artificial  labour.  It  may  be  divided  into 
two  distinct  stages:  (1)  Provocative  ;  (2)  accelerative. 

1.  Provocative  measures.  Action  has  lieen  too  exclusively 
limited  to  provocation.  The  provocative  measures  may  be 
divided  into  (a)  medicinal  ;  (6)  tojiical  or  instrumental. 
(a)  Medicinal  agents  act  mainly  upon  the  spinal  centre,  some 
to  a  certain  extent  directly  upon  the  uterine  irritability.  The 
principal  medicinal  agents  are  ergot,  savin,  quini;>,  hamamelis. 
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borax,  cinnamon.  AVe  will  not  dwell  upon  these,  since  their 
action  is  extremely  [^imcertain.  It  is,  however,  well  to  re- 
member that  all  these  drugs  act  much  more  surely  upon 
women  in  hot  climates.  (6)  Some  agents  evoke  the  energies 
of  the  diastaltic  system  by  stimulating  various  peripheral 
nerves.  Such  are  rectal  injections,  the  vaginal  douche,  the 
colpeurynter  or  water-bag  in  the  vagina,  the  plug,  or  tampon, 
or  water-bags  in  the  cervix  uteri,  the  separation  of  the  mem- 
branes, intra-uterine  douche,  the  evacuation  of  the  liquor 
amnii,  injection  of  carbonic  acid  into  the  uterus,  the  introduc- 
tion of  bougies  into  the  body  of  the  uterus,  faradisation  ;  the 
irritation  of  the  breasts  by  sinapisms,  or  the  air-pump.  Some 
of  these  agents  act  also  partly  by  direct  mechanical  force, 
dilating  the  vagina  and  cervix.  This  is  the  case  with  the 
tampon  and  the  water-bags. 

Aj[jj)reciation  of  these  methods.  Faradisation,  at  first 
sight,  would  seem  to  be  the  most  scientific.  Herder  suggested 
this  method  of  causing  the  uterus  to  expel  its  contents  in 
1803.  In  1844  Horninger  and  Jacoby  brought  on  labour  by 
it.  Kadford  showed  its  value  in  labour  and  in  controlling 
haemorrhage.  In  1853  Eobert  Barnes  published  a  memoir  on 
this  subject.  He  succeeded  in  three  cases  in  provoking  labour 
by  it.  But  he  found  the  method  tedious,  and  sometimes 
distressing  to  the  patient.  One  pole  was  applied  to  the  cervix 
uteri,  the  other  on  the  abdomen  over  the  uterus.  On  making 
the  contact  the  bladder  would  contract,  thus  showing  the 
influence  upon  the  hollow  organs.  Kecently,  Dr.  Kilner  has 
revived  the  method,  and  in  his  hands,  with  improved  apparatus,, 
it  seems  to  promise  better  results.^ 

The  douche,  vaginal  and  uterine.  The  vaginal  douche  is 
known  as  Kiwisch's  plan.  It  consists  in  playing  a  stream  of 
water  against  the  cervix  uteri.  It  is  often  tedious,  and  not 
free  from  danger.  It  requires  to  be  repeated  at  intervals 
during  several  days.  It  is  liable  to  cause  congestion  of  the 
lower  segment  of  the  uterus.  Serious  shock,  metritis,  and 
death  have  followed.  It  was  adopted  by  Tyler  Smith,  until  he 
encountered  a  fatal  result. 

The  intra-uterine  douche  is  sometimes  spoken  of  as  Kiwisch's 
plan.      It  was  recommended  by  Schweighaiiser  in  1825,  and 

'    Ohst.  Trans.,  1884. 
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practised  by  Cohen  in  1846.  It  is  known  in  Grermany  as 
Cohen's  method.  It  consists  in  passing  a  tube  fairly  into  the 
uterine  cavity.  Different  operators  have  passed  the  tube  to 
different  distances.  Although  more  certain  to  provoke  laboui', 
it  is  even  more  dangerous  than  the  vaginal  douche.  Fatal 
cases  have  been  recorded  by  Lazzati,  Salmon,  Depaul,  Blot, 
Tarnier,  Esterle,  Ulrich,  J.  C.  Dalton,  and  others.  The  refer- 
ences are  given  in  the  '  Obstetric  Operations,"  3rd  ed.  The 
cause  of  death  appears  in  some  cases  to  have  been  shock  ;  in 
others,  air  has  got  into  the  veins  and  heart. 

Of  coiu'se  no  degree  of  efficiency  could  justify  the  use  of 
a  method  fraught  with  such  terrible  danger.  But  it  does 
not  possess  even  the  merit  of  certainty.  Lazzati  tried  it  in 
thirty-six  cases,  and  found  that  from  one  to  twelve  injections 
were  required,  and  that  the  time  expended  varied  from  one  to 
fourteen  days.  It  was  also  found  that  a  large  proportion  of 
children  were  lost.  The  douche  therefore,  vaginal  or  uterine, 
ought  to  be  absolutely  condemned.  We  repeat  this  em- 
phatically, because  the  method  is  still  taught  and  practised. 

It  must  be  noted,  however,  that  Mr.  James  •  and  Lazarewitch,^ 
contending  that  the  seat  of  greatest  irritability  of  the  uterus  is 
the  fundus,  recommended  that  the  tube  should  be  carried  to 
that  region,  and  then  to  inject.  James  injected  about  eight 
ounces  of  cold  water.  Of  eight  children  only  two  were  still- 
born. Lazarewitch  reported  twelve  cases.  It  may  be  ad- 
mitted that  this  method  is  more  sure  than  other  modes  of 
applying  the  douche ;  but  the  cases  are  too  few  to  prove  that 
it  is  safe.  We  feel  sure  that  if  it  be  at  all  frequently  adopted, 
fatal  catastrophes  will  ensue.  It  may,  moreover,  be  doubted 
whether,  in  cases  managed  on  the  principle  of  applying  irri- 
tation to  the  fundus  uteri,  the  injection  of  water  is  not 
superfluous.  The  passage  of  a  catheter  five  or  six  inches  into 
the  uterus  detaches  the  membranes  along  its  course,  and  this 
is  usually  quite  enough  to  provoke  labour.  Why  not,  then, 
rest  satisfied  with  that  part  of  the  proceeding  which  is  safe 
and  efficient,  and  discard  that  part  which  is  superfluous  and 
dangerous  ? 

It  is  instructive  to  compare  the  histories  of  some  cases  of 
intra-uterine  injection  with  those  of  intra-uterine  haemorrhage 

'  Lancet,  1801.  ^  Ohxf.  Tram.,  1H68. 
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from  detachment  of  placenta.  Sudden  severe  pain  in  the 
abdomen  at  the  seat  of  effusion,  shivering,  vomiting,  collapse, 
are  observed  in  both  eases.  In  the  case  of  haemorrhage,  these 
symptoms  are  certainly  not  in  proportion  to,  or  due  alone  to, 
the  loss  of  blood.  They  seem  to  be  the  direct  effect  of  injury 
to  the  uterus  from  sudden  distension  of  fibre.  The  uterus  will 
grow  to  keep  pace  with  developmental  stimulus  of  a  body 
contained  in  it,  but  it  will  not  stretch  to  accommodate  several 
cubic  inches  of  fluid  suddenly  thrown  into  it.  Yet  this  is 
what  it  is  called  upon  to  do  when  water  is  injected.  If  the 
water  escape  as  fast  as  it  enters,  the  shock  may  be  avoided ; 
but  then  the  operation  is  liable  to  fail  in  inducing  labour. 

The  injection  of  carbonic  acid  gas  or  even  common  air 
seems  more  dangerous  still.  Carbonic  acid  excites  muscle  to 
contract.  Hence  the  motive  of  its  application.  Scanzoni 
I'elates  two  fatal  cases  from  injection  of  carbonic  acid.  J.  Y. 
Simpson  relates  one  where  the  patient  died  in  a  few  minutes 
after  the  injection  of  common  air. 

Another  method  of  provoking  labour  consists  in  dilating  or 
irritating  the  cervix  uteri.  Many  contrivances  have  been 
proposed.  The  principal  are  the  sponge-tent,  the  laminaria- 
tent,  the  elastic  air  or  water-bag.  Labour  sometimes  indeed 
follows  their  use.  But  the  result  is  extremely  uncertain,  and 
often  tedious.  In  most  cases  some  further  means,  as  rupturing 
the  membranes,  will  be  necessary.  The  laminaria-tent  is, 
however,  useful  in  expediting  the  dilatation  and  evacuation  of 
the  uterus  in  some  cases  of  abortion.  It  must,  however,  be 
stated  that  pysemic  symptoms  have  resulted  from  the  foul 
discharges  caused  by  the  tents.  This  accident  might  perhaps 
be  obviated  by  the  use  of  tents  charged  with  antiseptic  agents. 
INIany  instruments  made  to  expand  on  the  principle  of  urethral 
dilators  have  been  adapted  to  the  purpose  of  dilating  the  cervix. 
As  a  means  of  inducing  labour  they  are  not  to  be  trusted. 

The  method  known  as  Hamilton's,  which  consists  in 
(letaching  the  membranes  of  the  ovum  from  the  lower  segment 
of  the  uterus,  has  the  recommendation  of  safety ;  but  it  is 
uncertain  in  its  operation. 

The  introduction  of  a  bougie  into  the  uterus,  sometimes 
called  Krause's  method,  is  of  all  methods  that  which  combines 
certainty  and  safety  in  the  highest  degree.     A  bougie  is  slowly 
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passed  up  between  the  uterine  wall  and  the  membranes,  until 
the  point  is  presumed  to  reach  the  fundus,  the  most  irritable 
part  of  the  uterus.  Two  things  are  done  :  the  membranes  are 
detached  along  the  course  of  the  bougie ;  and  the  presence  of 
the  bougie  acts  as  an  excitant.  The  bougie  should  be  passed 
at  least  six  or  seven  inches  through  the  os.  Probably  in  many 
€ases  in  which  the  proceeding  has  failed,  the  bougie  had  only 
penetrated  a  short  way.  By  passing  the  bougie,  lubricated, 
o-ently,  letting  it  worm  its  way,  it  will  naturally  run  between 
the  membranes  and  the  uterine  wall  where  there  is  least 
resistance,  turning  round  the  edge  of  the  placenta.  The 
bougie  must  be  left  in  situ  for  several  hours.  Spiegelberg, 
however,  says  that  there  is  danger  of  air  getting  into  the 
uterine  cavity,  and  of  infection,  and  this  whether  a  catheter 
or  a  solid  bougie  be  used.  We  always  use  an  elastic  bougie, 
well  soaked  in  carbolic  solution.  AVe  have  never  met  with 
any  accident,  and  still  adhere  to  the  recommendation  of  the 
method    we  gave   in   the  '  (Jbstetric  Operations '  many  years 

Puncturing  the  rnembranes  is  practised  in  two  wavs.  The 
direct  puncture  at  the  point  opposite  the  os  uteri  is  probably 
the  oldest  method  of  inducing  labour.  It  is  the  surest.  It  is 
not  in  itself  dangerous.  The  immediate  effect  of  draining  off 
the  liquor  amnii  is  to  cause  concentric  collapse  of  the  uterine 
walls,  diminishing  its  cavity  in  adaptation  to  its  diminished 
contents.  This  probably  involves  some  disturbance  in  the 
utero-placental  circulation.  The  parts  of  the  foetus  come  into 
contact  with  the  uterine  wall.  Hence  uterine  contraction  is 
promoted  both  by  diastaltic  excitation,  and  by  the  impulse 
given  by  the  concentric  collapse. 

In  certain  cases  this  plan  of  direct  puncture  is  the  most 
convenient,  as  where  the  object  is  to  lessen  the  bulk  of  the 
uterus  and  ensure  labour  (piickly.  But  it  is  open  to  the 
following  objection  :  it  is  an  inversion  of  the  natural  order 
of  parturient  events.  Some  uterine  action,  lubrication,  and 
expansion  of  the  cervix  ought  to  precede  the  evacuation  of 
liquor  amnii.  If  this  order  l)e  not  observed,  the  child  is  apt 
to  be  driven  down  upon  the  unyielding  cervix,  and  the  uterus, 
still  contracting  concentrically,  compresses  the  child  and  kills 
it.     And  this  is  all  the  more  likely  to  happen  in  ]M-emature 
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labour,  from  the  greater  liability  to  shoulder-presentation  and 
descent  of  the  funis. 

This  objection  is  to  some  extent  obviated  by  a  modification 
of  the  method.  Hopkins  recommended  to  pass  the  sound  some 
■distance  between  the  ovum  and  the  uterine  walls,  and  then  to  tap 
the  amniotic  sac  at  a  point  remote  from  the  os.  In  this  way  the 
liquor  amnii  would  escape  gradually.  It  is  an  important  improve- 
ment, and  it  is  still  adopted  in  this  coimtry  and  in  Germany. 

Vaginal  dilatation.  In  1842  Hiiter  described  a  method 
of  exciting  labour  by  placing  a  calf's  bladder  smeared  with  oil 
of  hyoscyamus  in  the  vagina  and  distending  it  with  warm 
water.  This  proceeding  he  repeated  every  day  until  labour 
set  in,  which  usually  happened  in  from  three  to  seven  days. 
Braun  substituted  a  caoutchouc  bladder,  to  which  he  gave  the 
name  colpeurynter.  This  was  adopted  by  several  German 
professors.  Another  form  of  vaginal  dilator  is  the  air-pessary 
of  Gariel.  Accidents,  of  a  fatal  character  in  some  instances, 
have  followed  the  use  of  these  instruments.  But  we  cannot 
think  that  danger  is  inherent  in  the  method  if  carefully  carried 
out.     Still,  the  principle  of  vaginal  dilatation  is  unsound. 

The  successful  application  of  fluid  pressure  as  a  means  of 
dilating  the  cervix  is  mainly  due  to  Robert  Barnes,  whose 
water-bags  have  long  been  in  extensive  use.  Keiller  and 
Jardine  Murray  had  previously  employed  caoutchouc  bags. 
But  these  appear  to  have  been  introduced  inside  the  cavity 
of  the  uterus  proper.  Murray  published  '  a  case  of  placenta 
praevia.  Having  first  detached  the  placenta  from  the  lower 
zone  on  Barnes's  plan,  he  introduced  a  flattened  air-pessary 
between  the  wall  of  the  uterus  aiid  the  presenting  surface  of 
the  placenta,  and  inflated  it  by  a  syringe.  In  the  same  year 
Dr.  Storer  published  a  case  in  which  he  introduced  '  the  uterine 
dilator '  within  the  cavity  of  the  uterus.  He  especially  insisted 
that  the  dilatation  was  '  from  above  downwards.'  Tarnier  also 
(1862)  contrived  an  intra-uterine  dilator  designed  to  expand 
the  lower  segment  of  the  uterus.  This  is  a  distinctly  different 
principle  from  that  which  Barnes  worked  upon.  He  pointed 
out  certain  faults  inherent  in  all  elastic  bags  which  expand 
inside  the  uterus,  even  more  serious  than  those  which  mark 
the  vaginal  dilators  or  Braun's  colpeurynter.  It  is  the  cervix 
'  Jled.  Times  and  Gaz.,  1859. 
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that  wants  dilating,  A  l3ag  that  expands  below  it  in  the 
vagina,  or  above  it  in  the  uterus,  can  only  act  upon  it  in- 
directly, imperfectly,  and  uncertainly.  The  uterine  dilator, 
moreover,  is  unsafe  ;  during  dilatation  it  must  stretch  the  uterine 
wall  at  the  risk  of  injury  and  shock,  and  it  is  very  likely  to 
displace  the  head  from  the  os  uteri.  We  have  never  seen  the 
dilators  of  Keiller  and  Murray,  but  from  the  accounts  published 
we  are  justified  in  regarding  them  as  unfit  to  dilate  the  cervix. 
The  form  now  used  (see  fig.  55,  p.  508)  was  perfected,  after 
much  difl&culty  from  instrument  makers,  before  the  models  of 
Tamier,  Keiller,  and  others  had  been  made  known.  The  con- 
striction in  the  middle  is  seized  by  the  cervix,  whilst  the  two 
expanding  ends  serve  to  prevent  the  bag  from  .slipping  up  into 
the  uterus,  or  down  into  the  vagina.  It  imitates  in  its  action 
very  closely  the  bag  of  liquor  amnii.  By  its  aid  the  cervix 
may  be  expanded  sufficiently  to  admit  of  delivery  within  an 
hour,  although  it  is  generally  desirable  to  proceed  more  slowly. 
In  cases  of  placenta  pr£evia  we  have  effected  adequate  dilatation 
in  half  an  hour,  when  time  was  precious. 

The  loroceeding  recommended.  Having  discussed  the 
various  methods  of  provoking  labom',  we  are  now  in  a  position 
to  select  the  most  safe,  convenient,  and  efficient.  The  plan  we 
have  successfully  practised  for  many  years  is  the  following  : 
First,  overnight,  pass  an  elastic  bougie,  No.  9  or  10,  lubricated 
with  carbolised  vaseline,  as  far  as  it  will  go  into  the  uterus, 
and  coil  up  the  remainder  in  the  fundus  of  the  vagina.  It  will 
thus  keep  in  situ.  By  next  morning  some  uterine  action  will 
have  set  in.  The  uterine  neck  and  the  vagina  will  be  found 
soft  and  freely  lubricated  with  mucus,  and  some  expansion  of 
the  cervix  will  have  taken  place.  The  bougie  should  be  kept 
in  its  place  until  the  child  is  ready  to  pass.  This  is  proi'oca- 
tion.  In  the  afternoon,  at  an  appointed  time,  we  may  proceed, 
if  desirable,  to  accelcrativc  measures. 

Before  rupturing  the  membranes,  adapt  a  binder  to  the 
abdomen,  and  let  this  be  tightened  so  as  to  keep  the  head  in 
close  apposition  to  the  cervix.  This  will  often  prevent  the 
cord  from  being  washed  down  by  the  rush  of  liquor  amnii. 
The  cervix  is  then  dilated  by  the  medium,  or  large,  water-bag 
until  it  will  admit  three  or  four  fingers.  Then  rupture  the 
membranes,    and    before    all    the    lic^uor   anmii    has    escaped. 
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introduce  the  water-bag  again,  and  expand  luitil  the  uterus  is 
open  for  the  passage  of  the  child.  If  the  presentation  is 
natural,  if  there  is  room,  and  if  there  are  pains,  leave  the  rest 
to  Nature,  simply  watching  the  progress  of  the  labour.  If 
these  conditions  are  not  present,  and  one  or  other  is  likely  to 
be  wanting,  proceed  with  accelerative  measures — that  is,  to 
the  forceps  or  turning,  or,  in  cases  where  the  passage  of  a  live 
child  is  hopeless,  to  craniotomy. 

By  pursuing  this  method  we  may  anticipate  with  great 
accm-acy  the  term  of  the  labour.  Twenty-four  hours  in  all, 
counting  from  the  insertion  of  the  bougie,  should  see  the  com- 
pletion of  the  labour.  But  the  proceeding  must  vary  according 
to  the  conditions  of  the  case.  In  many  cases  it  is  desirable,  it 
being  clear  that  the  child  is  not  imperilled  by  delay,  to  allow 
dilatation  and  expulsion  to  be  effected  as  far  as  possible  spon- 
taneously. We  must  recollect  that  safety  is  best  secured  by 
obtaining  such  dilatation  of  the  soft  parts  that  the  child  may 
pass  easily  and  quickly.  But  if  urgency  dictate,  labour  may 
be  accomplished  at  a  predetermined  hour  and  at  one  sitting. 

Indications  for  the  incliict ion  of  labour.  It  is  strictly  a 
medical  question,  ruled  by  considerations  for  the  interest  of 
(1)  the  mother  and  child  ;  (2)  of  the  mother  ;  (3)  of  the  child. 
Gestation  may  be  divided  into  two  parts.  During  the  first 
part,  terminating  at  six  and  a  half  to  seven  months,  or  at  the 
end  of  180  or  200  days,  it  is  scarcely  probable  that  a  viable 
child  will  be  born.  To  induce  labour  within  this  period  is 
really  to  induce  abortion.  It  is  therefore  only  done  under  the 
pressure  of  conditions  that  preclude  waiting  until  the  child  is 
viable,  and  out  of  regard  solely  to  the  safety  of  the  mother. 
Between  200  and  230  days  is  a  stage  of  very  doubtful  viability, 
and  the  physician  will  still  endeavour  to  postpone  interference 
until  after  the  latter  date,  when  the  operation  may  be  under- 
taken with  more  confidence  of  saving  the  offspring  as  well  as 
the  mother. 

The  selection  of  the  time  is  determined  by  obstetric  condi- 
tions that  will  be  pointed  out.  But  a  certain  range  is  generally 
permitted.  Storer.  in  a  Memoir  on  Uterine  Ebb,  as  a  factor  in 
pelvic  surgery,'  says  :  '  We  may  wish  to  induce  labour,  and  to 
our  sm-prise  may  again  and  again  introduce  the  sound  fairly  to 

'    Edlnh.  Mid.  Jonrii.,  1877.  • 
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the  fundus,  sweeping  the  membranes  from  the  uterine  wall, 
but  without  the  slightest  result.  We  shall  then  discover  that 
we  have  selected  the  uterine  ebb.  We  wait  for  a  few  days  till 
the  flow  has  again  commenced,  and  we  find  the  labour  induced 
by  the  most  trifling  cause.'  Hence,  we  should  select  when  we 
can  a  menstrual  epoch. 

In  a  large  proportion  of  cases  we  may  within  certain  limits 
select  our  time.  For  example,  when  there  is  moderate  pelvic 
contraction,  admitting  of  the  safe  passage  of  a  child  a  little 
below  the  full  size,  we  may  be  justified  in  waiting  until  the 
end  of  eight  months,  say  250  days.  The  difficulty  is  to  determine 
the  starting  point  of  the  pregnancy.  There  is  a  probable  range 
of  error  of  fifteen  days.  If  we  count  fifteen  days  too  many,  we 
reduce  the  duration  of  gestation  to  235  days — that  is,  we  may 
fall  within  the  period  of  doubtful  viability.  If,  on  the  other 
hand,  we  count  fifteen  days  too  few,  we  run  the  risk  of  having 
to  deal  with  a  child  too  large  to  pass  the  narrow  pelvis  alive. 

The  best  way  perhaps  of  steering  between  these  two  rocks 
is  to  reckon  the  pregnancy  from  the  day  after  the  cessation  of 
the  last  menstrual  epoch,  the  most  probable  time  of  conception. 
Count  230  days  from  that  epoch,  and  add  twenty  days  for  a 
margin  of  safety.  This  will  leave  a  full  month  to  complete  the 
development  of  the  child.  The  cases  are  few,  if  all  the  re- 
sources for  accelerating  labour  are  turned  to  account,  in  which 
a  child  of  250  days  may  not  be  delivered  alive.  But  if  we  fall 
upon  a  child  of  215  days  or  less,  the  chances  of  its  survival  are 
small.  The  error  of  procrastination  is  generally  of  less  moment 
than  the  error  of  anticipation.  Of  course  if  the  pelvic  contrac- 
tion is  great,  say  to  2*50  inches,  it  will  be  prudent  not  to  calculate 
beyond  240  days,  but  rather  to  incur  the  risk  of  bringing 
forth  a  non-viable  child. 

Ahlfeld  proposes  the  following  scheme  for  estimating  the 
size  of  the  foetus,  and  thence  the  stage  of  gestation.  The  long 
axis  of  the  foetus  when  flexed  in  utero,  he  says,  is  nearly  half 
the  entire  length  when  extended.  Thus,  if  we  measure  the 
axis  in  utero  by  a  pelvimeter,  one  point  of  which  is  applied 
by  the  vagina  to  tlie  fcetal  head,  and  the  other  on  the  fundus 
uteri  where  the  breech  is  felt,  we  get  the  first  element  in  the 
]>roblem,  and  doubling  the  length  so  olitained,  we  get  the  total 
length  of  the  extended  child,  the  second  element.     Now,  if  we 
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assume  a  definite  relation  of  length  of  child  to  the  period  of 
gestation,  we  have  the  index  required.  For  example,  let  the 
axis  obtained  be  9  inches,  9x2  =  18  inches,  the  total  length 
of  the  child.  This  corresponds  to  the  thirty-first  to  the  thirty- 
fourth  week  of  gestation.  The  range  of  probable  error  is  too 
great  to  admit  of  much  reliance  upon  this  method.  There  are 
four  factors,  if  not  more,  which  must  be  determined  with  some 
precision  in  order  to  base  trustworthy  calculations :  the  size 
of  the  child,  the  development  of  the  cranium,  the  date  of  the 
gestation,  and  the  dimensions  and  shape  of  the  pelvis.  Seldom 
can  one  of  these  factors  be  determined  with  precision  ;  we 
shall  certainly  fail  in  determining  all.  And  if  we  could  deter- 
mine all,  we  could  not  count  upon  a  fixed  correlation. 

We  may  first  enumerate  those  conditions  which  in  the 
interest  of  the  mother  demand  the  interruption  of  gestation 
during  the  first  part — that  is,  the  induction  of  abortion.  These 
are  :  A.  Certain  cases  of  extreme  contraction  in  the  bony  or 
soft  parts — e.g.  distortion  and  narrowing  of  the  pelvis  below 
2*00  inches ;  the  encroachment  of  considerable  tumom-s,  espe- 
cially if  they  are  unyielding,  upon  the  pelvic  canal ;  some  cases 
of  advancing  cystic  disease  of  the  ovary ;  great  contraction  from 
cicatrices  of  the  cervix  uteri  and  vagina,  not  admitting  of  free 
dilatation ;  some  cases  of  carcinoma  of  the  uterus  or  vagina ; 
some  tumours  of  the  uterus  ;  retroflexion  or  retroversion  of 
the  uterus  that  cannot  be  reduced,  or  when  uraemia  com- 
plicates ;  fixing  of  the  uterus  from  adhesions. 

B.  Certain  cases  of  urgent  disease,  depending  upon  and 
complicating  gestation — e.g.  obstinate  vomiting  with  progressive 
emaciation,  and  a  pulse  persistent  for  some  days  above  120 ; 
some  cases  of  advancing  jaundice  with  diarrhoea  ;  some  cases  of 
albuminuria,  especially  if  convulsions  attend  ;  some  cases  of 
insanity  or  of  chorea  ;  hsemon-hages  producing  marked  anaemia, 
especially  if  due  to  placenta  praevia ;  some  cases  of  heart- 
disease  or  lung-disease,  attended  with  extreme  dyspnoea,  such 
as  aneurism,  hypertrophy,  valvular  disease,  oedema  of  the  lungs, 
pleurisy,  pneumonia. 

Under  many  of  the  conditions  cited,  Nature  herself  will  be 
likely  to  induce  abortion.  If  we  have  been  fortunate  enough 
to  carry  the  patient  over  the  first  part  of  gestation,  we  may 
still  be  compelled  to  induce  labour. 

3  A  2 
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Our  experience  leads  us  to  conclude  that  in  cases  of  urgent 
disease  there  is  more  frequent  occasion  to  regret  having  delayed 
the  operation  too  long  than  having  had  recourse  to  it  too 
soon.  When  through  obstinate  vomiting,  for  example,  nutri- 
tion has  long  been  arrested,  the  starved  tissues,  craving  for 
supplies  and  falling  into  disintegration,  feed  the  blood  with 
degraded  and 'noxious  materials  ;  the  system  feeds  upon  itself 
and  poisons  itself  ;  the  poisoned  blood  irritates  the  nervous 
centres,  and  these  centres,  wrought  to  a  state  of  extreme 
irritability,  respond  to  the  slightest  peripheral,  uterine,  or 
emotional  excitation.  All  nervous  energy  is  thus  diverted  from 
its  natural  destination,  and  exhausted  in  destructive  morbid 
action.  Irritative  fever  ensues  ;  the  pulse  rises  to  140  or 
more.  No  organ  is  capable  of  performing  its  functions  pro- 
perly, for  the  pabulum  of  life  is  cut  off  at  the  very  source.  At 
this  point  labour,  whether  it  occur  spontaneously  or  be  induced 
by  art,  comes  too  late.  The  tissues  are  altered,  the  powers  are 
impaired  beyond  recovery,  and  death  soon  follows  delivery. 

The  question  of  inducing  abortion  being  past,  we  have  to 
enumerate  the  conditions  which  call  for  the  induction  of 
labour.  The  most  generally  recognised  indication  is  such  a 
degree  of  pelvic  deformity  as  forbids  the  prospect  of  delivering 
a  live  child  at  term.  In  these  cases  the  proceeding  is  an 
alternative  for  Caesarian  section  and  craniotomy. 

In  many  cases  we  are  left  to  determine  upon  the  expedi- 
ency of  inducing  labour  by  the  history  of  antecedent  labours. 
Where  craniotomy  has  been  performed  on  account  of  contracted 
pelvis  clearly  recognised,  there  can  be  little  ground  for  doubt. 
But  why  should  one  or  more  children  be  sacrificed  in  order  to 
teach  the  physician  that  the  pelvis  is  too  small?  A  woman 
pregnant  for  the  first  time  is  entitled  to  the  benefit  of  the 
operation,  if  it  be  known  that  her  pelvis  is  too  small.  The 
difficulty  is  to  know  this.  The  opportunity  of  making  an 
obstetric  estimate  of  the  pelvis  before  labour  is  rarely  afforded. 
The  first  labour  at  term  is  the  common  practical  test  of  a 
woman's  aptitude  for  cliild-bearing. 

The  object  to  be  attained  is  the  reduction  of  one  of  the 
factors  of  labour  into  due  relation  with  the  other.  The  pelvis 
being  a  fixed  quantity,  tlie  alternative  is  to  bring  the  child 
through  it  at   an   early  stage    of   development.      The    table 
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(p.  582)  shows  how  the  scale  of  operations,  arranged  in  the  order 
of  their  severity  as  applied  at  term,  may  be  slided  down,  so 
that  when  applied  to  labour  at  seven  months,  spontaneous 
labour  supersedes  the  forceps,  the  forceps  turning,  turning 
craniotomy,  and  craniotomy  the  Caesarian  section,  so  that  the 
Ccesarian  section  is  eliminated. 

Incidentally,  a  mode  of  seeking  to  reduce  the  bulk  of  the 
child  may  be  mentioned.  It  is  starving  the  'patient^  in  the 
hope  of  arresting  the  development  of  the  child.  No  reliance 
can  be  placed  upon  this  method.  Sedgwick  relates  '  a  case  of 
obstinate  vomiting,  in  which  nutrition  was  reduced  to  the 
lowest  point  compatible  with  life.  Grestation  ended  in  labour 
at  term,  when  a  healthy  child  was  bom  quite  unaffected  by 
the  severe  regimen  of  its  mother.  It  seems  that  the  organism 
in  utero  will  attract  to  itself  all  it  can  get,  even  at  the  sacriJ&ce 
of  the  parent.  This  is  often  illustrated  in  phthisical  women, 
who,  emaciated  to  the  last  degree,  almost  dying  of  exhaustion, 
bring  forth  plump  children. 

The  modifications  of  the  'proceedings  to  he  adopted  in 
dif Client  cases  are  :  1.  In  the  case  of  pelvic  deformity  not 
admitting  of  the  birth  of  a  live  child  at  term.  Three  degrees 
of  contraction  must  be  considered : — 

The  first,  or  least,  degree — say,  giving  a  conjugate  of  3'50 
inches.  In  such  a  case  a  child  of  seven  or  eight  months' 
development  will  probably  pass  without  much  difficulty  at 
seven  months.  Here  it  may  be  enough  to  provoke  the  labour, 
and  watch  its  course. 

The  second  degree,  giving  a  conjugate  of  3'00  inches. 
Here,  unless  the  child  be  very  small  or  timely  aid  be  given, 
its  head  may  be  delayed  so  long  in  the  brim  that  it  will  be  lost. 
It  will  be  proper  to  provoke  labour  by  inserting  the  elastic 
bougie  over-night ;  to  accelerate  labour  by  dilating  the  cervix, 
rupturing  the  membranes,  applying  the  forceps,  or  turning. 

The  third  degree,  the  conjugate  being  below  3*00  inches, 
may  possibly  admit  the  forceps ;  but  it  may  be  necessary  to 
turn,  or  to  perforate. 

By  inducing  labour  we  get  a  head  smaller  and  more  plastic. 
Ossification  proceeds  rapidly  during  the  last  month  of  gesta- 
tion.    The  advantage  of  increased  plasticity  is  especially  seen 

>  St.  Thomas's  Ilosintal  IlejJorts,  1876. 
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in  those  cases  in  which  turning  is  resorted  to.  The  course  to 
pursue  is  as  follows :  If  the  uterus  act  with  sufiBcient  power, 
and  the  pelvic  contraction  be  not  so  great  as  to  impede  the 
passage  of  the  child's  head,  and  the  cord  do  not  fall  through, 
watch  and  let  Nature  do  her  work.  But  if  the  head  be  delayed, 
or  the  cord  fall  through,  we  must  intervene.  We  may  first 
try  the  forceps.  But  in  most  cases  turning  is  better.  The 
explanation  is  this  :  The  smaller  and  more  plastic  head  is 
caught  at  the  smaller  or  bi-temporal  diameter  between  the 
projecting  promontory  and  the  symphysis  pubis  ;  the  jutting 
promontory  leaves  abundant  room  on  either  side  in  the  sacro- 
iliac recess  for  the  cord  to  lie  protected  from  pressure ;  and  if 
care  be  taken  that  the  cervix  uteri  be  adequately  expanded, 
the  head  comes  through  so  quickly  that  the  danger  of  asphyxia 
is  not  great.  The  mode  of  turning  deserves  attention.  The 
object  being  to  secure  quick  delivery,  the  soft  passages  must 
be  well  prepared.  We  might  turn  by  the  bi-polar  method, 
without  passing  more  than  two  fingers  through  the  os  uteri. 
But  we  have  found  it  better  to  pass  the  greater  part  of  the 
hand  through  the  cervix  to  grasp  the  further  knee.  The  cervix 
that  will  admit  the  hand  will  probably  permit  the  ready  transit 
of  the  child.     We  thus  test  and  secure  adequate  dilatation. 

When  turning  is  completed,  extraction  must  follow.  It 
should  be  done  gently,  drawing  upon  the  one  leg  until  the 
breech  has  passed  the  outlet;  the  extraction  of  the  trunk 
should  be  slow ;  a  loop  of  cord  should  be  drawn  down  to  take  off 
tension.  If  the  arms  run  up  by  the  sides  of  the  head  they 
must  be  quickly  liberated.  The  rules  given  for  this  operation 
are  of  extreme  importance  in  this  case  {see  p.  649).  When 
the  arms  are  liberated,  another  difficulty  arises :  the  neck  of 
the  child  is  in  danger  of  being  gripped  in  the  ring  of  the 
cervix.  This  is  the  moment  for  acceleration.  The  two  legs  are 
held  at  the  ankles  by  the  left  hand,  whilst  the  right-hand 
fingers  are  crutched  over  the  back  of  the  neck.  The  head  is  sure 
to  enter  the  contracted  brim  in  the  transverse  diameter.  It 
has  then  to  take  the  course  of  Barnes's  curve.  Traction  must, 
therefore,  be  at  first  carefully  backwards  in  the  direction  of 
this  curve  so  as  to  bring  (he  head  round  and  under  the  pro- 
montory. When  it  has  cleared  the  strait,  and  is  in  the  pelvis, 
the  occiput  commonly  comes  forward,  and  traction  is  changed 
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to  the  direction  of  Carus's  curve  to  bring  the  head  through 
the  outlet.  Unless  rigorous  attention  is  paid  to  this  rule,  so 
much  time  may  be  lost  as  to  imperil  the  success  of  the  opera- 
tion. In  cases  of  extreme  deformity,  in  which  it  is  difficult  to 
perforate  or  to  seize  a  leg,  if  labour  has  been  induced  at  six 
months,  the  foetus  may  still  pass  if  we  give  time.  After 
making  a  reasonable  effort  to  snare  a  foot  by  manipulation  and 
the  wire-ecraseur^  if  we  leave  the  uterus  to  act  for  twelve 
hours  or  more,  the  child  having  perished  and  become  moulded, 
some  part  of  it,  a  foot  or  a  shoulder,  will  come  within  reach. 
This  can  be  drawn  down ;  the  head  can  be  perforated,  and  then 
delivery  is  effected  by  traction.  The  placenta  should  also,  if 
not  following  readily,  be  left  a  little  while,  and  then  squeezed 
out.  In  this  way,  Kobert  Barnes  delivered  in  St.  Thomas's 
Hospital  a  six  months'  fcetus  in  a  case  of  great  osteomalacic 
deformity,  in  which  it  was  impossible  to  get  two  fingers  through 
the  brim.  The  woman  did  well.  This  course  applies  espe- 
cially to  cases  of  osteomalacia  in  which  some  amount  of  yield- 
ing or  unfolding  of  the  pelvic  bones  may  be  obtained. 

In  other  cases  of  extreme  deformity,  delivery  may  be  ef- 
fected after  craniotomy,  removal  of  the  cranial  vault,  flattening 
of  the  remains  of  the  bones  upon  the  basis  cranii,  and  extrac- 
tion in  the  discoid  state  {see  p.  688). 

Certain  cases  of  urgent  distress  of  the  mother  produced  or 
aggravated  by  high  vascular  and  nervous  tension  may  call  fca- 
the  induction  of  labour.  Such  are  uncontrollable  vomiting; 
advancing  jaundice  ;  albuminuria,  especially  if  attended  by 
convulsions ;  some  cases  of  insanity  or  chorea ;  haemorrhage, 
especially  if  from  placenta  prsevia  or  of  the  '  accidental '  kind  ; 
diseases  of  the  heart  or  lungs  entailing  urgent  dyspnoea. 
These  cases  have  all  been  carefully  discussed  in  the  chapter 
on  the  '  Diseases  of  Gfestation,'  Vol.  I. 

It  is  useful  to  insist  again  upon  the  case  of  convulsions. 
Prompt  action  is  imperative.  It  has  been  seen  over  and  over 
again  that  the  convulsions  have  ceased  soon  after  the  uterus 
has  been  emptied.  The  nervous  and  vascular  tension  quickly 
fall.  Everything  proves  that  the  convulsions  are  due  to  con- 
ditions arising  out  of  the  pregnancy.  What  then  more  logical 
than  to  terminate  the  pregnancy  ?  Yet  experience  suggests 
caution  as  to  the  mode  of  acting.     In  not  a  few  cases  labour 
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has  failed  to  put  an  end  to  the  convulsions.  In  other  cases 
death  has  followed  labour,  whether  this  have  occurred  spon- 
taneously or  have  been  induced.  Is  the  unfortunate  issue  the 
consequence  of  procrastination  in  inducing  labour,  or  of  over- 
haste  or  want  of  precaution  in  the  mode  of  proceeding  ?  It  is 
due  sometimes  to  one  cause,  sometimes  to  the  other. 

The  question  of  inducing  labour  before  the  actual  outbreak 
of  convulsions  does  not  often  come  practically  before  us.  If 
we  are  brought  face  to  face  with  the  pre-albuminuric  stage  or 
the  albuminuric  stage,  the  question  must  be  carefully  weighed. 
In  some  such  cases  the  induction  of  labour  would  be  a  wise 
proceeding.  AVhen  convulsions  have  broken  out,  it  is  rarely 
wise  to  hesitate.  Is  the  operation  to  be  carried  out  citissirae  ? 
Is  it  to  be  done  slowly  and  deliberately?  The  latter  principle 
is  the  more  judicious.  The  proceedings  should  involve  the 
least  possible  operative  interference.  In  the  first  place  all 
should  be  conducted  under  chloroform.  The  membranes  should 
be  punctured.  This  at  once  lessens  the  bulk  of  the  uterus, 
and  diminishes  the  pressure  upon  the  abdominal  vessels.  The 
cervix  should  next  be  carefully  dilated  by  the  hydrostatic 
dilators  ;  and  then,  according  to  circumstances,  we  may  wait  a 
while,  or  accelerate  the  delivery  by  forceps,  turning,  or  even  by 
craniotomy. 

A  similar  course  will  be  proper  in  cases  of  chorea  or  ifrgent 
distress  from  heart-disease.  In  tlie  case  of  dangerous  vomiting 
in  the  early  months,  it  will  be  useful  as  a  preliminary  measure 
to  insert  a  laminaria  tent  into  the  cervix. 

In  retroversion  of  the  uterus,  irreducible  and  with  urgent 
symptoms,  the  puncture  of  the  membranes  is  the  proper  course. 
Immediate  relief  is  gained  by  the  concentric  diminution  of  the 
volume  of  the  uterus. 

Fixing  of  the  uterus  by  perimetric  adhesions  may  in- 
dicate induction  of  abortion  or  labour.  Laceration  or  other 
mischief  might  arise  during  the  development  of  the  uterus.  A 
case  in  illustration  occurred  at  St.  Bartholomew's  Hospital.' 
Adhesions  may,  however,  disappear  under  gradual  stretching. 

There  are  cases  in  which  the  induction  of  labour,  or  rather  the 
emptying  of  the  uterus,  is  indicated  in  order  to  remove  adexid 
child.  Usually  expulsive  action  is  set  up  spontaneously  within 
'  Lancet,  1871. 
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a  week  of  the  death  of  the  f(jetus.  It  \yill  rarely  be  postponed 
beyond  three  weeks ;  but  occasionally  a  much  longer  time  has 
elapsed.  There  is  a  tendency  to  postpone  the  act  of  labour 
until  the  expiration  of  nine  months.  And  then  there  is  the 
case  of  '  missed  labour,'  in  which  labour  may  be  indefinitely  post- 
poned. This  subject  has  been  discussed  in  Chapter  XII.,  Vol.  I. 
With  the  death  of  the  foetus,  nervous  and  vascular  tension  fall. 
The  uterus  will  commonly  have  lost  much  of  its  contractility 
and  other  properties  peculiar  to  pregnancy.  Simple  provoca- 
tive means  may  be  totally  inefficient.  The  cer\ix  may  have  to 
be  dilated  by  faggots  of  laminaria  tents,  and  the  child  extracted 
piecemeal,  perhaps  at  several  sittings. 

There  are  cases  in  which  the  indication  is  siinjjly  or  pri- 
rrtarily  to  save  the  child.  Certain  conditions  tend  to  kill  the 
child  before  the  term  of  gestation.  If  we  can  bring  the  child 
into  the  world  before  the  anticipated  period  of  its  death  in 
utero,  we  may  hope,  by  bringing  it  under  fresh  influences,  to  save 
it.  Denman  gives  a  case  of  a  woman  who  lost  two  children 
about  the  eighth  month,  a  rigor  preceding.  He  suggested  the 
induction  of  labour.  Various  diseases  endanger  the  foetus  as 
they  advance.  Such  are  hydrocephalus,  syphilis,  fatty  de- 
generation, hypertrophy,  dropsy  of  the  placenta.  The  child,  if 
'rescued  alive,  may  be  successfully  treated  and  reared. 

The  prognosis  for  the  mother  in  fitting  cases  free  from 
accidental  complications  is  good,  probably  as  good  as  that  of 
ordinary  labour.  The  prospect  of  the  child  is  very  fair,  but  it 
cannot  be  predicted  with  any  confidence.  The  chances  of  error 
in  the  date  of  gestation,  in  the  estimate  of  its  viability,  and 
the  unusual  conditions  attending  delivery  are  so  many,  that 
the  best  efforts  may  be  baffled.  And  then  a  considerable  pro- 
portion of  the  children  born  alive  perish  within  a  short  time 
after  birth  fi-om  immaturity.  Hence  the  most  vigilant  care  is 
necessary  in  the  treatment  of  the  child.  The  couveuse  or  an 
equivalent  should  be  prepared.  Warm  air  to  breathe,  warmth 
to  the  surface,  are  essential.  And  we  should  be  prepared  to 
resuscitate  from  asphyxia. 

Anticipation  of  the  term  of  gestation  is  also  indicated  when 
a  woman  has  brought  forth  unusually  large  or  unduly  ossified 
children ;  and  especially  when  it  is  suspected  that  gestation  is 
protracted. 
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There  are  cases  in  which  the  wisest  medical  and  ethical 
judgment  is  required.  Some  difficult  cases  may  be  stated,  A 
woman  pregnant  about  six  months  is  dying  of  phthisis.  Would 
it  prolong  her  life  or  improve  her  condition  if  labour  were 
induced  ?  Should  we  be  justified  in  sacrificing  the  child  with 
that  object?  Or  state  another  case  :  A  woman  threatened  with 
imminent  death  by  phthisis  has  attained  the  time  when  the 
foetus  is  viable;  shall  we  be  justified  in  inducing  labour,  and 
perhaps  accelerating  her  death,  for  the  sake  of  rescuing  her 
■child?  The  relations  of  phthisis  to  gestation  have  been  dis- 
■cussed  in  the  chapter  on  the  Diseases  of  Gestation  (Vol.  I.).  It 
was  long  thought,  and  some  people  still  believe,  that  pregnancy 
is  antagonistic  to  the  advance  of  phthisis.  If  this  were  true, 
the  course  would  be  obvious.  Let  the  pregnancy  alone.  We 
believe,  however,  that  pregnancy  exerts  no  beneficial  influence. 
Still  clinical  experience  gives  strong  evidence  in  favour  of  expec- 
tation. Pregnancy  is  commonly  less  trying  to  a  phthisical  patient 
than  labour  and  puerpery.  The  puerperal  process  throws  such 
an  increase  of  work  upon  the  circulation,  that  the  system  often 
breaks  down  under  the  trial.  Again,  the  prognosis  in  phthisis, 
•even  in  cases  apparently  the  most  desperate,  is  often  open  to 
gi'ave  fallacy.  Who  has  not  seen  patients,  whose  days  were 
counted,  survive  for  months,  even  for  years  ?  In  the  interest, 
then,  of  mother  and  child,  it  is  not  wise  to  take  precipitately 
the  irrevocable  step. 

There  are  yet  other  cases  in  which  the  medical  and  ethical 
elements  tax  the  judgment.  Thus  a  woman  is  pregnant  by  a 
syphilised  and  maniacal  husband.  She  dreads  bringing  into 
the  world  a  child  that  may  inherit  these  diseases. 

Another  case  :  A  woman  has  had  two  pregnancies  ;  both  pro- 
duced twins  and  flooding  so  severe  as  nearly  to  cost  her  life. 
Pregnant  a  third  time,  she  asks  to  have  abortion  induced,  urging 
that  she  is  going  to  a  colony  beyond  reach  of  skilled  physicians. 

Another  case :  A  lady  had  i)uerperal  mania ;  she  recovered, 
and  had  insanity  when  not  pregnant.  This  attack  yielded 
f[uickly  under  rectification  of  uterine  displacement  ;  again 
pregnant,  insanity  retimied  at  five  months.  Should  labour  be 
induced  ? 

These  cages  all  occuiTed  in  practice.  In  one  case  of 
recuiTcnt  puerperal  insanity,  Spencer  Wells  removed  the  ovaries 
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in  order  to  obviate  the  risk  of  another  pregnancy  and  the  pro- 
bable concomitant  insanity.  It  is  difficult  to  contest  the  legi- 
timacy of  this  proceeding.  But  several  nice  questions  arise 
out  of  it.  1.  It  is  assumed  that  another  pregnancy  will  bring 
back  insanity,  and  that  without  pregnancy  the  probability  is 
sufficiently  strong  that  she  will  not  lapse  into  insanity.  But 
ovariotomy  simple  has  on  several  occasions  been  quickly 
followed  by  insanity.  Then,  again,  oophorectomy  is  not  free 
from  danger  to  life.  Supposing  the  chances  of  death  under 
the  operation,  and  of  recurrence  of  insanity  if  the  ovaries  are 
not  removed,  to  be  equal,  are  we  justified  in  pitting  life  against 
insanity  ?  2.  Is  there  no  other  way  of  avoiding  pregnancy  ? 
Abstinence  on  the  part  of  the  husband  is  surely  more  reason- 
able than  mutilating  the  wife.  At  the  same  time  it  must  be 
remembered  that  oophorectomy  is  justified  by  clinical  experi- 
ence as  a  life-saving  resource  against  hsemorrhage  and  other 
dangers  connected  with  uterine  fibro-myoma. 

The  advance  of  gynaecological  knowledge  imports  new  views 
into  obstetric  practice,  and  compels  us  to  revise  laws  that 
seemed  immutably  settled. 

The  new  questions  thus  forced  upon  our  attention  add 
irresistible  weight  to  the  rule  urged  by  Denman  and  his  con- 
temporaries, namely,  not  to  undertake  the  induction  of  abortion 
or  labour  without  a  formal  and  deliberate  consultation.  When 
we  reflect  upon  the  many  and  grave  medical,  legal,  and  moral 
points  involved  in  the  arbitrary  interruption  of  gestation,  we 
shall  see  abundant  reasons  for  seeking  counsel  to  avoid  possible 
clinical  error,  and  for  sharing  serious  professional  and  social 
responsibility. 

With  one  more  reflection  we  conclude  this  subject  and  this 
work.  Women  who  are  suffering  under  the  trials,  physical  and 
social,  of  pregnancy  are  apt  to  think  that  they  have  a  claim  to 
the  application  of  the  resources  of  science  to  relieve  them. 
This  belief  may  be  honest ;  it  may  be  inspired  by  fear  that 
overpowers  reason  and  conscience.  Whatever  the  motive, 
whatever  the  circumstances,  the  physician  to  whom  the  sug- 
gestion is  made  should  meet  it  by  at  once  proposing  a  con- 
sultation. Thus  a  complete  revision  of  all  the  factors  of  the 
problem,  full  deliberation,  and  well-balanced  judgment  will  be 
ensured. 
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In  this  way  he  will  set  the  question  in  all  its  gravity  in  the 
clearest  light  before  those  who  consult  him.  He  will  show 
them  that  a  step  so  important  can  alone  be  justified  on  the 
strict  rules  of  medical  science, guided  by  law  social  and  divine; 
that  the  rules  so  based  are  designed  in  the  best  interests  of 
the  patient  herself.  And  so  will  the  physician,  in  acquitting 
himself  of  his  duty  to  the  State,  to  his  profession,  and  to  the 
patient,  give  proof  of  his  conviction  that  medicine  in  its  ap- 
plication to  the  relief  of  suffering  humanity  knows  no  law  but 
that  of  Right. 
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